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The financial situation still continues to be the center 
of interest. Secretary Foster, in a recent address at 
Brooklyn, said that the present gold shipments did not disturb him 
in the least, and that this is probably the only country in the world 
that is sound financially. It is certain that his visit to the East has 
been productive of excellent results in inspiring renewed confidence 
in the future, but, outside of Eastern money centers it is equally cer- 
tain that the money market is growing a little closer each day. Hopes 
for the future are based on good crops, which now seem assured, 
but for the present close management must be the order of the day. 
Although this is the beginning of the usual period of midsummer 
dullness, the work has shown a fair degree of activity in pig iron 
circles. For some time past, consumers have been trying to induce 
furnaces to accept orders for delivery during the year at current 
prices, but the feeling among producers has been that the conditions 
of trade could not be worse, and would probably be better, so they 
have sold only for early shipment. The impression seems to be 
gaining ground, that we are not likely to see anything in the natuie 
of a boom, and sales are now confirmed by the furnaces for the whole 
year’s delivery, that would not have been accepted a month ago. 
The latest reports show a slight increase of Southern coke iron, while 
the total stocks in the country were largely reduced during May. At 
Cincinnati a few orders for car wheel irons have excited very close 
competition, and the fact is developed that some of the Southern and 
Lake Superior charcoal furnaces are making extremely low prices. 
The Louisville market continued dull during the first part of the 
past week, but towards the close inquiries were more numerous and 
resulted in some sales. Rolling mills report that there is an increased 
inquiry for iron, and that parties who have been trying to purchase, 
at other points, finished material at the exceedingly low prices that 
have prevailed have found it not easily done. All have been dis- 
appointed that the buying on the part of railroad companies has not 
developed. The only reason offered for the slackness of orders from 
railroads now that they have such heavy tonnage promised, is that 
they have not the money to pay for cars at the present time, owing 
to the heavy decline in railroad securities. Iron is being offered at 
basis of $10, for grey forge, both for immediate and for delivery 
throughout the year, though the leading companies are asking 25 
cents more, there seems to be plenty of cheap iron to supply present 
needs. Some good-sized orders have been placed in the Chicago 
market during the past week for Southern coke iron, these being for 
long scattered deliveries. Low prices have been made, indicating that 
some of the Southern furnaces are in need of additional orders to prevent 
an accumulation of stocks. A moderate amount of general business is 
going, but the volume is much smaller than during last month. Prices 
remain about as reported a week ago, though on Southern coke irons 
more of a disposition exists to shade figures for desirable parties. 
Our Buffalo correspondent notes the fact that as yet there has been 
hardly time to feel the effects of the recent blowing in of several of 
the Valley furnaces. Whether the additional production will at this 
time create an excess over consumption remains to be seen. It is 


Genera] Features. 








very doubtful if prices will decline further, as they have so long re- 
mained low, anticipating the present situation. There has been a 
fair amount of buying during the past week, at Louisville. Although 
there have been no large orders, they have that appearance when 
compared with the purchases for some time past. Buyers still adhere 
to the principle of buying simply to cover actual wants, and think 
there is nothing to be gained by buying ahead. Sales have mostly 
run in the line of charcoal metals. While nearly every branch of 
the iron business at Detroit looks decidedly brighter and more brisk 
in every direction, there is no actual change in prices. The purchas- 
ing of ore, the termination of the coke strike, the inquiry for cars, all 
lead to a large inquiry for pig iron, and also some actual transactions 
of considerable magnitude, particularly for Lake Superior charcoal 
iron for car wheel purposes, have been made. 

Very little can be said of the market in general except 
that the signs of an impending change are not wanting, 
although no one seems to be able to make much ofa 
forecast of the coming events. The only thing that may be stated with 
any degree of certainty is the fact that no two men in the businesscan 
be found to agree upon any one question affecting both, either of fact 
or of speculation. Among the ore men no less than among the makers 
of pig iron every shade of opinion can be found, embracing every hue 
of possibility, from a deep and gloomy black to a luminous, bright 
chrome. Yet, after all, it is not going much out of the way to state 
that the prevailing color is in the latter direction, and that the 
kaleidoscope is turning in the direction of the roseate. There 
are ore men whodo not want to sell their possible output, because, 
as they say, there is no use giving it all away when there is more 
than a probability of getting better prices later on, and, more- 
over, because large sales, at the ruling low prices, would simply 
mean the impairment of their working capital, the mine, without 
any adequate return. Then, again, there are those who, having 
settled the question among themselves whether or not they meant 
to be ‘“‘in it,” have resolved to be in the procession, if only to 
keep their trade. One such firm, that has found that by selling 
a hundred thousand tons of ore they would lose money where they 
would make a small profit by selling four times that amount, has 
gone into market, cut its price until nothing remains of it but rags 
and tatters, and is bidding for business, while another firm, quite 
similarly situated, is holding off, preferring the advance that some 
are hoping to realize later on. Those who, having materially cut 
down their output of ore, are not immediately affected, and are there- 
fore no factors in the market, all hold to the latter opinion. Almost 
every ore firm reports a number of similar sales, at the old price 
made a month ago, Quite a good deal of Chapin is sold, more than 
three hundred thousand tons, and some of it at four dollars. The 
sales at Ashland are also quite large, the probable output falling but 
slightly behind last year’s production. It isa notable fact, however, 
that those Mahoning Valley furnaces that have started up, are by no 
means fully supplied with Bessemer stocks, while they all report full 
purchases of other grades of ore. The furnaces are getting all the 
coke they need, but there is a dearth of ore, owing to the prolonged 
dock strikes. The pig iron market, although void of improvement 
in the way of better quotations, is quite firm, and the quantity of 
iron for sale for future delivery is getting scarcer from day to day, 
which is a very good sign. The inquiries for iron of all makes is 
rather lively, and at this rate the chances are more than good for a 
stiffening in the price. The local dock strike, which was thought to 
be about settled, has broken out afresh, and at the hour of going to 
press the harbor is choked with boats, most of them waiting to be 
unloaded, and a few with half cargoes. The question of pay was left 
by both sides to arbitration, with the result that the arbiters settled 
upon a twenty per cent. reduction as equitable. The dockmen de- 
clined to accept this result, however, and unless they return to work 
by the end of the week, new men will take their places. Even after 
work begins in earnest, from three to four weeks will be required to 
get the boats into regular running order. 


The Local 


Situation. 
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“ UNBLUSHING IMPUDENCE” OF AMERICAN MANUFACTURERS. 

Our excellent contemporary, the European Trade Mail, of Lon- 
don, after having satisfied itself that the claims of superior workman- 
ship by American artisans are “as utterly baseless as they are 
unblushingly impudent,’ and having expressed the confident belief 
that Great Britain has “no fear for the future’”’ in respect to the 
superiority of her mechanical products, proceeds to give the whole 
thing away, by urging British manufacturers, if they would retain 
and extend their foreign trade, to “use greater vigilance,’ and it 
quotes from a contemporary to the effect that complaints are made of 
the difficulty of obtaining from British engineers machinery and 
tools specially adapted to the acquirement of foreign buyers. For 
instance, it is pointed out that “in the United States the tools gener- 
ally used for screwing pipes—cutting a full thread—at one operation 
enable the work to be done quicker, better and cheaper than with 
the old English dies. Yet it is comparatively recently that in Eng- 
land these tools have obtained a footing, and that only in establish- 
ments where good work is the first consideration.’’ That hardly 
looks as if American-designed tools were so inferior to the English 
article as to make comparisons ‘‘unblushingly impudent.” Indeed, 
our English contemporary still further eats its own words by declar- 
ing that, what British “manufacturing engineers and patentees have 
to do is to devise a new class of machinery.” ‘“ Our laundry engineers, 
for instance, ”’ it says, “‘ could, by making a few alterations, and adopt- 
ing one or two improvements, supply small machine ironers and 
calenders that would find a ready sale, not only in Spain, but in 
many other districts of the continent, and they would also have a 
better chance of meeting their American competitors on a more level 
field of action in our colonies than is now open to them.” What 
need is there in making alterations or adding improvements to meet 
American competition, ifthe claim of superiority on the part of 
American manufacturers is “unblushingly impudent?” ‘The fact 
is,” says the Mazi, in conclusion, “ engineering firms looking for 
patronage abroad must not be afraid to spend money in a proper and 
legitimate direction. To secure, and keep, the foreign markets, engi- 
neers must show themselves willing to meet, if not anxious to fore- 
stall the wishes of their customers.’’ We had thought of answering 
the Mai/’s absurd braggadocio, but, on the whole, it has occurred to 
us that it is best answered by its own admissions. 





A THREAT TO LEGITIMATE BUSINESS. 

We invite attention to the strongly condemnatory article from 
the Colliery Guardian, of London, in another column, concerning the 
present speculative craze in the English iron markets. As might be 
expected, the whole trouble lies in the fact that the pig iron warrant 
system affords a convenient and tempting device for speculation, 
which unscrupulous persons are not slow to detect and seize upon 
to accomplish theirends. That so staid and conservative a journal as 
the Guardian should declare that the warrant market, during the past 
two months, “has been made the sport incontrovertibly of gamblers 
pure and simple, who have not a fraction of real interest in the trade 
itself,” is one of the logical sequences of the system, which we have 
frequently pointed out. That it has shown itself to be “an unmiti- 
gated evil, and has worked incalculable injury to the [iron] trade at 
large,” is the deliberate judgment of a careful and representative 
trade journal. That not only the pig iron trade, but all other de- 
partments of iron and steel production have felt the baneful effects 
of the warrant speculation is a fact that deserves careful considera- 
tion on this side of the Atlantic, where the experiment is being 
forced upon American iron men. As repeatedly pointed out by Zhe 
Tron Trade Review, whatever the advantages of the warrant system, 
its aims, objects, and results are to place the trade in the hands of de- 
signing schemers, whose ignorance of the business is only equaled 
by their inherent unscrupulousness. America has room fora great 
many things, but it has no use for the warrant speculation scheme. 





NATURAL GAS DEVELOPMENTS. 

A survey of the natural gas field shows some recent develop- 
ments of interest to manufacturers. Canada is coming forward rap- 
idly as a natural gas territory, a 15,000,000-foot well having recently 
been struck at Sherkton, Ont. It is owned by Buffalo parties and 
the gas will be piped to that city. In Ohio, the known field is grad- 
ually being extended. At Barnesville, a 1,000,000-foot well has been 
struck at a depth of 1,700 feet. Toledo manufacturers are congratu- 
lating themselves upon the discovery that they are nearer the natural 
gas belt than they supposed. A well recently put down in East 
Toledo turns out to have a pressure of 400,000 feet. Considerable 
activity is noted in the South, a fair strike of gas at Tallahoma, Ala., 





having recently been announced. Continued strikes in Indiana are 
reported. A well recently put down at Anderson, Ind., for the 
Anderson Rolling Mill Company, is rated at 8,000,000 to 10,000,000 
feet. A new well, said to be of largest capacity, has recently been 
drilled at Dunkirk, Ind. The Pennsylvania field, contrary to general 
impression, is increasing in the amount of known territory, and new 


towns are being constantly added to the list of consumers. A char- 
ter has just been granted the Natural Gas Company to supply the 
towns of Butler, Greenville, New Castle, Franklin, Meadville, Oil 
City, Erie, Grove City, Warren and Conneautville. Altogether, the 
present outlook for the natural gas industry is far from discouraging. 





AGAIN has the Un-American Artisan been brought to book by an 
indignant subscriber for its absurd course on the tinplate question. 
The subscriber in question does not mince matters, but says that it 
appears to him that the 4r/isan “seems to be in full sympathy with 
the English tinplate manufacturers.” Certainly its course would 
seem to give color to this charge, and, in view of all that has appeared 
in its columns its defense, that it is only fighting illegitimate tinplate 
enterprises, is enough to provoke a smile. The 4r/isan is nothing if 
not hidebound on the tinplate question. Its cause is in marked con- 
trast to that of the M/e/al Worker and Hardware, which papers have 
made it their business to print the facts, without bias or partisan 
rancor. 





CLEVELAND manufacturers are rapidly pushing for larger fields. 
The most recent illustrations are the contracts awarded Cleveland 
shipyards for important Government work, and the choice of a 
Cleveland concern to erect the first of the eleven great buildings for 
the Columbian Exposition. 





STEEL AT DIFFERENT TEMPERATURES AND AFTER USE. 





At the May meeting of the Western Railway Club there was a short topical 
discussion on the behavior of steel in service, of which an abstract follows : 

Mr. Barr—A few days ago, Mr. Blackwell showed me a piece of steel, one 
end of which was bent cold and the other end bent while it was heated to the 
blue temperature of steel, which is about 700°. The part that was bent cold 
was bent very nicely—didn’t show any defects at all. The part that was bent 
ata blue heat cracked very badly. I was so much interested in this, and 
thought it was such an important point, that I had a half dozen pieces made 
and sent around to all my boiler-shop foremen who did flanging, in order to 
give them an object lesson on the importance to having a proper heat on their 
steel. Every piece showed precisely the same thing—that is the end that was 
bent cold bent all right, and the other end, sometimes before it was bent at 
much more than a right angle, half broke in two. As I understand the mat- 
ter, the blue heat is considered by those who are experts in steel working as 
the most critical, but I am under the impression that all the way from a red 
heat down to this blue heat you gradually increase in the liability to crack, 
while from the blue heat down to the cold heat you gradually decrease in the 
liability to damage the steel. Iintend to adopt, asa rigid regulation on my 
road, that under no circumstances shall a steel sheet be bent unless it is either 
cold or red hot. 

Mr. Gibbs—Mr. Forsyth, I think, at the last meeting mentioned the fact 
that the steel boiler sheets increased in carbonin service. Formerly, I didn’t 
think that was so, but I have lately seen several instances where it must be so. 
We had recently a cracked firebox sheet, and we had an analysis and a physi- 
cal test of it made. The tensile strength had increased about 3,000 pounds 
say from 53 000 to 56,000, and the elongation reduced from 30 to 22 per cent.— 
in other words, 8 per cent. in elongation was lost. The elongation had lost 
very much more in proportion than the tensile strength had increased. The 
analysis of the sheet showed that the carbon had undoubtedly increased. The 
other ingredients had not apparently increased. I don’t know at this time 
howto explain the great reduction in ductility, nor the small increase of ten- 
sile strength by the increase of carbon alone. The sulphur was not increased. 

Mr. Rhodes—This point is interesting, inasmuch as it to some extent 
accounts for the specifications which railroads make for their steel. Our 
practice for some little time past has been to require our steel to stand a ten- 
sile strain of 55,000 pounds, with a percentage of stretch in 14 inches of, I 
think, 27. Less than 25 per cent. of stretch we do not accept. We reject any- 
thing that exceeds 60,000 or less than 50,000 pounds tensile strength; but we 
would prefer the tensile strength to be below 55,000 rather than above. The 
reason is that we have found the same thing that Mr. Gibbs has, that our 
sheets increase in tensile strength with service, and diminish in elongation. I 
have recently learned that some Eastern lines have as high a tensile strength 
as 65,000 pounds, and are thinking of increasing even that. Now, it seems a 
little strange there should be this different practice. 





THE heaviest boilers that have ever been built in Pittsburgh, if not in the 
entire country, are a battery of seven submerged flue boilers that are being 
built by a Pittsburgh firm for a large steel works in West Superior, Wis. 
Hach of these boilers is 10 feet in diameter and 30 feet long, made of 1-inch 
steel, and containing 236 4-inch flues, 20 feet long. These boilers weigh 40 
tons each, and will have to be transported upon cars built especially for the 
purpose. 
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CONDITION OF THE BLAST FURNACES OF THE UNITED STATES | 





June 1, 1891. 
[CONDENSED FROM THE AMERICAN MANUFACTURER.] 
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The True Status of the Great Cities. 

The proper way in which to consider the size of a city is to include all the 
people within radius who are directly dependent upon it for support, whether 
they may live ina different county or State. The application of this test 
causes considerable shifting about of places among our cities, and results in 
some surprises. It gives to New York that great lead in population which 
her commercial and financial importance and metropolitan character warrant. 
While on the face of the census New York has 1,513,000 and Chicago 1,099,000, 
the difference does not seem great, yet, when New York takes all her suburbs 
and outlying town, places in which people can sleep, but live in New York, 
she expands into a mighty volume, comparing weil with that of London. By 
taking a section of country around New York Bay about 50 miles square, one 
obtains a population 3,621,578, all of whom are virtually citizens of the metrop- 
olis. By assigning to them areas similar to those given to New York, the chief 
centers of population are in order as follows: 









Population. Population. 
OUT WWE sisoceccnescoccocccsmnensees 3,621,000 | Bu ffalo.................0+sccccssssceccocccsoococooos 385,000 
Philadelphia ....... s+. 1,422,000 | Minneapolis.. 381,000 
BOStOR... ..ccccccecscccccccscccccccssonscccserecccosee 1,334,000 |’ San Francisco... see 335,000 
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We, Ciacci cnsncesececntseecnasccnevseacenaneceoes eee eee 306,000 
Cincinnati. ...... ae 599,000 | Albany.......... aE Sg 289,000 
Baltimore..... 586,c00 | New Orleans 280,000 
Providence... 538,000 | LOuisvilll..............cnrcccccorcccsseccvecccerees 277,000 
Cleveland 426,000 





—{Courier Journal. 





Remarkable Steel Plates. 

Messrs. David Colville & Sons, Dalzell Steel & Iron Works, Motherwell, 
have a very striking exhibit at the Naval Exhibition in London. The exhibit 
consists of three large boiler plates, one 42 ft. by 78 in. by 114 in., and one 45 ft. 
by 54 in. by 1% in.; and two large four-furnace marine boiler end fronts for 
boiler 16 ft. in diameter, flanged by hydraulic pressure, one with the new 
type of Admiralty manholes flanged and faced out of the solid. The firm also 
shows a few sections of rolled bars, of which it rolls over 1,000 different shapes 
and sizes. In the large mills at the Dalzell Works the requirements of the 
largest boilers are met. To illustrate the ductility of steel, a large number of 
cold bent and twisted tests are shown, similar to those made by Lloyd’s and 
Board of Trade inspectors during their survey of material at the works. A 
comparative test of steel versus iron is shown, the result of exploding on the 
surface of both plates identically the same weight of dynamite under exactly 
the same conditions, resulting in the iron plate being blown te pieces, while 
the steel plate is only dinged in several inches, but still left intact.—{Iron and 
Coal Trades Review (London). 





THE FIRST IRON BLAST FURNACES IN AMERICA —Il. 





BY W. H. ADAMS, M. E., NEW YORK ClITy.* 

Germanna is now but a name, and scarcely even a name, if modern maps 
be taken as sole authority. Originally it was the center of a royal grant of 
194,000 (now reduced to less than 1,000) acres. Its well-tilled fields lie snugly 
within the sheltering embrace of the highlands on three sides, and almost 
surrounded by the sparkling waters of the Rapidan river. 

The fort which stood for so many years the frontier bulwark of civiliza- 
tion in Northern Virginia, protecting with its guns the rope-ferry or the later 
bridge and landing, and connected by an underground tunnel with the gover- 
nor’s mansion, has disappeared. Its very site must be guessed at in the 
ploughed fields which have taken its place. The “enchanted castle” itself, a 
marvel of comfort, and elegance to the travelers of those days (whose enthu- 
siastic accounts of it emphasize also its presiding mistress, the charming wife 
of the governor), was long ago wasted by fire and decay. Its materials, even, 
have been scattered. The court-house, so long the seat of government of this 
vast domain, the dwellings, storehouses, mills and shops, are all things of a 
past time. 

One object, famous in story and song, can be seen to-day, as it was seen of 
old by pilgrims from far and near—the “ Fountain Spring,” flowing clear, 
cold, aud abundant from a cleftin the greenstone, through a lining and into a 
basin composed of the clearest quartz, the purity of which gave rise to the 
statement that “ in his extravagance, the governor even imported marble for 
his fountain spring.” The are also some interesting relics, such as a side- 
board, table, clock, portraits, etc., preserved from the fire which destroyed the 
governor’s household, and now the property of his direct descendant, Alexan- 
der Spotswood, Esq., who lives within a few miles of Germanna. _ 

On lands now belonging to Benjamin Sisson, Esq., several miles higher up 
stream, there are a few evidences of a mill and dam erected by the Palatines. 
Moreover, some incomplete records still exist of the business done at the town 
in the sale of “ fire-backs,” etc., and there are several of the cast-iron articles 
which came from the foundries, or air-furnaces, in the region; but nearly all 
of the best work done by these Germans must have been lost or destroyed in 
the changes of the century since the Revolution, or is at present in the hands 
of collectors. 

The immediate neighorhood was the rendezvous for Indian tribes, as, in 
addition to the minerals and earths obtainable here for their utensils, weap- 
ons and paints, there was the best of fishing at all seasons, and the locality 
was specially favorable for the curing of fish and game. This may have had 
something to do with the location here of a trading-post in 1670, and a forti- 


_fied station for military operations in 1676, and the actual settlement of the 


town-site by Governor Spotswood, in 1712-14, in a position midway between 
the two well-known agricultural and mineral sections of this newly-opened 
territory. 

It was not difficult to fix the localities of the furnaces which Col. Byrd 
describes, with more or less detail, as already in operation. These points, as 
shown on the sketch, I have verified at different times, by following the routes 
given by Col. Byrd, and examining the outcrops of the mineral belt. That 
the furnace-sites were evidently chosen with deliberation and with knowledge 
of all requirements, must be conceded after.an examination of all the circum 
stances; and it is certainly remarkable that historical landmarks established 
with so much intelligence should have been so easily forgotten as to make 
their past existence, even, a matter of doubt or denial. 

From all the data and from close study of the materials in place, I believe 
the furnaces were erected in the following order: the Rappahannock furnace ; 
the Fredericksville furnace; the Washington-England furnace. In none of 
the records are more than three blast-furnaces mextioned, and there is no 
location on the mineral-belt which could have supported other furnaces, dur- 
ing the working period here under consideration. It is true that Governor 
Spotswood sometime speaks of four furnaces; but all the facts go to prove 
that he was interested in only the first and second named above, and in one 
“air furnace,” located at the outlet of the Massaponax river, on a neck of 
land now owned by Dr. Morton. The Massaponax furnace was built by the 
master-workman who came from England expressly to erect the blast-furnace 
at Fredericksville, and is known to have been areverberatory melting-furnace 
of the long-hearth type so common in Europe at that period, the capacity 
being about four tons daily output of cast-iron. Inu later records, mention is 
made of another air furnace, which was counted as belonging to this section 
of the country, although, being located on the Maryland side of the Potomac, 
it was out of the colony of Virginia. 


The Rappahannock furnace was erected, without doubt, on the arrival 
of the Palatines at Germanna. This furnace stood close to the fords of the 
river, and on the almost precipitous banks of a small stream which was relied 
on forthe necessary power. Considerable grading was done to provide for 
the operation of the furnace, the storage of charcoal, limestone, ores, etc. 
Protected by its isolated position, the structures remained in an excellent 
state of preservation. The furnace is almost intact, its cleanly cut-stone work 
and auxiliary walls, race and chambers being about as they were left by the 
last workmen, 160 years ago. A giant black-walnut tree is growing from the 
mouth of the furnace, binding with its roots the heavy walls in place, and 
closing every aperaturejagainst the ravages oftime. The slag-piles, fluxes, 
coal and considerable amounts of pig iron, found in odd shapes in the cinder 
beds and the bed of the brook; the dam of generous extent, but faulty con- 
struction ; the race-way, tail-race, etc., are interesting mute evidences of this 
early enterprise. 

The ore-banks, close at hand, are extensive and might well excite the 
remarks of Col. Byrd, quoted above. 

Only the mines nearest the furnace were used. There are old banks about 


*Cleveland Meeting, January, 1891. 
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t he Catherine furnace, in that region ; but these have been opened since 1830, to 
supply that particular plant. 

The second furnace was located in an isolated position, off the main lines 
of travel, abou: 30 miles from Fredericksburg, 10 miles from ‘the present Min- 
eral City, one haf mile from the North Anna river, and about 20 miles due 
south of G-rmanna. The exact site is just off the main county road from 
Fredericksburg to Mineral City. It has been very interesting to discover the 
reasons for the choice of such a place, so far from Germanna, and attended 
with euch drawbacks as the high cost of transportation for building mate- 
rials and for pig iron (marketed, perhaps, hundreds of miles away), and the 

-ilto the lives of the workmen at this exposed outpost. But an examination 
whole mineral belt shows that no other site on the lower end of it 
u' nave been equally suitable. Geographically, it is in about the center 
o (ve belt, as then already well known, near the North Anna river (which, at 
that date, must have been a stream of considerable importance), and in close 
proximity to the best of brown iron ores, which are scattered throughout the 
primitive rocks of the region. Alongside this outcrop of pure ores, there lies 
a wide belt of garnetiferous, micaceous and talcose slates. The furnace was 
placed just at the dividing line between ores and slates, in a gash-seam which 
supplied sufficient water for all purposes, and which crossed the slates at 
right angles, opening to the southward toward the river. The dam, built 
about 1,000 feet above; the race which brought the water down to the furnace, 
at alevel probably 20 feet above the base; the walls of the flume which carried 
the water to the overshot-wheel, and the site of the blowing apparatus (prob- 
ably the accordeon type of bellows) are all still to be seen on the spot. Just 
above the furnace are leveled spaces for the storage of ores, charcoal, fluxes, 
etc., sufficient for at least 20,000 tons of materials. Still above this level, the 
ground rises to a height of probably 60 feet, and the ore pits, with samples of 
the ores used, are easily found for some distance to the southwest. 


The casting beds were nearly on the level of the brook, about 50 feet 
away, and the furnace must have been at least 20 feet high, from its base to the 
bridge which extended to the bank above. 


The slag heaps are some distance away, and contain at least 10,000 tons, 
possibly double that amount,as they have been in part washed into the 
brook, overgrown and buried, and it is therefore difficult to estimate their 
contents closely. 


The materials which I have gathered, prove that the furnace actually 
smelted iron ores, and produced good pig iron; the slags plainly indicate 
excellent judgment in furnace management, and the quality of the pig iron 
proves the knowledge of ore mixtures to have been equal to that of the present 
day in the same district. Ores, fluxes, charcoal, masonry, etc., abound in the 
great quantity of debris scattered about. Unfortunately, no care has been 
taken by the owners of the land during the last 20 years for the preservation 
of the stack itself, or its materials; and at least half its original height has 
been sacrificed to furnish foundations and chimneys for the cabins of the 
neighborhood. A few of the bricks (unique in their shape and weight, and 
evidently brought from some foreign land) are still in the ruins of the fur- 
nace; but the cnoice bricks of the upper part have disappeared. The speci- 
mens I have secured were taken some time ago, during a further wrecking of 
the main structure, and represent a fair average of what now remains, per- 
haps ro feet in height. These samples represent the pudding-stone, which 
made up the body of the furnace, with streaks of slag filling all the joints and 
seams; the firestones, both sandstone and slate; and the inner and outer 
bricks, the mortar on which is as firm as when first seasoned, although it has 
been exposed to weather for 170 years or more. 


Col. Byrd in A Progress to the Mines, page 49, says of these works: 


“T passed the south branch of the Pamunkey river......... after this I had 
eight miles to Mr. Chiswell’s......... I found Mr. Chiswell a sensible, well-bred 
man, and very frank in communicating his knewledge in the mystery of mak- 
ing iron, wherein he has had long experience. I told him I was coming to spy 
the land, and inform myself of the expense of carrying on an iron work with 
effect. That I sought my instruction from him, who understood the whole 
mystery, having gained full instruction in every part of it; only I was very 
sorry he had bought that experience so very dear. 


“He answered that he would with great sincerity, let me into the little 
knowledge he had, and so we immediately entered upon the business. He 
assured me the first step I was to take was to acquaint myself fully with the 
quantity and quality of my ore. For that reason I ought to keep a good pick- 
axe man at work a whole year, to search if there be a sufficient quantity, with- 
out which it would be a very rash undertaking. That I should also have a 
skillful persou to try the richness of the ore. Nor is it great advantage to 
have it exceedingly rich, because it then will yield brittle iron, which is not 
valuable. But the way to have it tough is to mix poor ore and rich together, 
which makes the poorer sort extremely necessary for the production of the 
best iron...... ...-He told me after I was certain my ore was good and plentiful 
enough, my ucx' iuqu ry ought to be, how far it lies from a stream proper to 
build a furnace upon, an1 again, what distance that furnace will be from water 
carriage; because the charge of carting a great way is very heavy, and eats 
out a great part of the profit. That this was the misfortune of the mines of 
Fredericksville, where they were obliged to cart the ore a mile to the furnace, 
and after twas run into iron, to carry that 24 miles, over an uneven road to 
Rapp*hannock river, about a mile below Fredericksburg, to a plantation the 
company rented of Col. Page......... He told me further that 120 slaves, includ- 
ing women, were oecessary to carry on the business of an iron work, and the 
more Virginians among them the better; tho’ in that number he compre- 
hended carters, colliers, and those that planted corn. If there should be 
much carting, it would require 1,600 barreis (8,000 bushels) of corn yearly to 
support the people and the cattle employed ; nor does that quantity suffice at 
Fredericksville. That if all these circumstances should happily concur, and 
you could procure honest colliers and firemen, which will be difficult to do, 





you could easily run 800 tons of sow iron a year. The whole charge of freight, 
customs, commissions, and other expenses in England, will not exceed 30 
shillings a ton, and ’twill commonly sell fer £4 108. Se that, allowing the 10 
shillings for accidents, you may reasonably expect to clear a profit of £4, 
which being multiplied by 800, will amount to £3,200 a year to pay you for 
the land and negroes. But then it behooved me to be fully informed of the 
whole matter myself, to prevent being imposed upon; and if any offered to 
put tricks upon me, to punish them as they deserved. 

“In the afternoon I walked with my friend to his mill, which is halfa 
mile from his house. It is built upon a rock very firmly, so that it is more 
apt to suffer by too little water (the run not being over plentiful), than by too 
much. On the other side of this stream lies several of Colonel Jones’ planta- 
tions. The poor negroes upon them are a kind of Adamites, very scantily 
supplied. Close by the furnace stood a very spacious house full of charcoal, 
holding at least 400 loads, which will be burntin three months. The fire in 
the furnace is blown by two mighty pair of bellows, that cost 100 each, and 
these bellows are moved by a great wheel of 26-foot diameter. The wheel is 
carried around by asmall stream of water, conveyed about 350 yards over 
land in a trough from a pond made by a wooden dam. Chiswell, the only 
person with any knowledge, gets {100 a year, and richly deserves it. 

‘‘On our return, we saw near the furnace large heaps of mine, with char- 
coal mixed with it, a stratum of each alternately. To this they put fire, which 
in a little time spreads through the whole heap and calcines the ore, which 
afterwards crumbles into small pieces fit for the furnace. There are likewise 
a mighty quantity of limestone brought from Bristol by way of ballast, at 2s. 
6d. a ton, which they are at the trouble to cart hither from the Rappahannock 
river, but contrive to do it when the carts return from carrying ofiron. They 
put this in the furnace with the iron ore, in the proportion of one ton of stone 
to 10 of ore, with the design to absorb the sulphur out of the iron, which 
would otherwise make it brittle. And if that would be the use of it, oyster 
shell would certainly do as well as limestone, being altogether as strong an 
alkali, if not stronger. 

‘«The founders who never tried either of these will by no means be per- 
suaded to go out of their way, though the reason of the thing be never so evi- 
dent. I observed the richer part of the mine to be a dark color, mixed with 
rust, which was laid in a heap by itself, and so was the poor, which was a liver 
or brick color. 

“ The sow iron is in the figure of a half-round, about two feet and a-half 
long, weighing 60 or 70 pounds, whereof 3,000 pound weights make a cart load 
drawn by eight oxen, which are commonly shod to save their hoofs. When 
the furnace blows, it runs about 20 tons of iron a week. 


“T took my leave about ten and drove over a spacious level road ten miles 
to a bridge built over the river Po. Two miles beyond that we passed a plan- 
tation belonging to the company, about 500 acres, where they kept a great 
number of oxen. Three miles further’on we came to the Germanna road, then 
eight miles to the main county road that leads from Fredericksburg to Ger- 
manna, which last place I reached in ten miles more.” 


I have already quoted Colonel Byrd’s remarks upon his visit to the Rappa- 
hannock furnace, which he left by the main road, over which all the cast iron 
was carted to the “air furnace ” at Massaponax, five miles below Fredericks- 
burg. 

Another quotation from him, covering the information which he derived 
from dwellers in Fredericksburg, concerning the Washington furnace, may 
conclude this portion of the history: 


“On the other side of the river, in King George county, twelve miles 
from hence isa spring of strong steel water, as good as that at Tunbridge wells. 
Not far from this spring are England’s iron mines, called so from the chief man- 
ager of them, though the land belongs to Mr. Washington. These mines are two 
miles from the furnace, and Mr. Washington raises the ore and carts it thither 
for 20s. the ton of iron that it yields. The furnace is built on a run, which 
discharges its waters into the Potomeck. And when the iron is cast, they cart 
it about six miles to a landing on that river. Besides Mr. Washington and Mr, 
England, there are several other persons concerned in these works. Matters 
are very well managed, and no expense is spared to make them profitable, 
which is not the case in those I have already mentioned. Mr. England can 
neither read nor write, but without these helps is so well skilled in iron works 
that he don’t only carry on this furnace, but has likewise the chief manage- 
ment of the works at Principio, at the head of the bay, where they have also 
erected a forge and make very good bar iron.” 


These interesting proofs of successful iron-smelting at so early a period 
in the history of the colonies must inure principally to the individual credit 
of Governor Spotswood, in whom foresight, energy and perseverance were 
predominant traits. 


Among the difficulties which he had to surmount by his personal manage- 
ment, were, for instance, the handling of a colony of dissatisfied foreign work- 
men, who, allured to America by the promises of De Graffenreidt, founa them- 
selves thrown into a wilderness almost unknown and full of dangers ; the lay- 
ing out of roads and the bringing in of supplies; the prospecting for minerals 
in the yet more remote wilderness; the locating of homes and opening up of 
agricultural tracts to support increasing immigration; the erection of an 
entirely new class of furnaces, and the working of these furnaces and the sale 
of their products, with all the vexing details which are partially made known 
in the records here presented. What he accomplished in this new field, and 
under circumstances which seem to us to have been almost impossible; the 
attention which he attracted, and the reputation which he made among the 
leading iron-masters of the old world, by the introduction of the “ Plantations 
Pig Iron” into their markets ; and the assistance he rendered to all struggling 
industries, while thus laying the foundation of one of the most important of 
them all, constitute a title to honorable fame, in the presence of which criti- 
cism of his personal ambitions may well find itself disarmed. 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 
MENOMINEE RANGE. 

About 300 tons of ore are shipped each day from the Hamilton, but it is 
expected that in the course of two weeks, when matters underground shall 
have assumed a still better appearance, that they will export about 400 tons 
from No. 1 shaft.—[Iron Range, Iron Mountain. 

The Chapin mine is gradually increasing its working force, and about 
1,000 men are now employed. During the past week a large block of ore was 
sold by this mine at $5.50 per ten, and prospects are bright for a steady in- 
crease of shipments.—[Florence Mining News, June 13. 

It is quite probable that the ’91 output of the Monitor will reach above 
75,000 tons. The bulk of mining work is in the third and fourth levels. The 
third level has upwards of 40,000 tons of ore opened and in readiness to mine, 
all necessary dead work having been done during the Winter months. The 
same can be said of the fourth level. From this point considerable ere 
is being raised, mined from two stopes, and two more are being 
opened. Here the vein shows a width of 100 feet and the ore is of a fine 
character. The fifth level is being opened and will be 75 feet below the fourth. 
The shaft, known as No. 1, is down about half way and will be completed at 
the end of the present month. The shafts are connected by drifts on the first 
and third levels. A new shaft house is to be erected at shaft No. 2, west of No’ 
1, and will be 100 feet high; it will be a double cage shaft with separate apart- 
ment for ladder way. The two six-foot Lidgerwood hoisting drums received 
last week are in position and will be in operation next Monday. This ma- 
chinery will hoist from shaft No. 1, and the old outfit will do a like service at 
No. 2 shaft. The engine and boiler house covering the new machinery is 
rapidly nearing completion. The buildings are each 26x42, set as an L. Be- 
yond the opening of the lower level there is no dead work to be done, the ore 
on the third and fourth being nicely opened and ready to mine.—[Diamond 
Drill. 

MARQUETTE RANGE. 

The East New York has sold 20,000 tons of ore, and is negotiating for the 
sale of 20,000 tons more. The product of this mineis improved over that of 
any former year, and is popular with consumers. The property is said to be 
looking well. Should the additional 20,000 tons be disposed of it will repre- 
sent the product of this season.—[Iron Ore, Ishpeming. 

Ata recent meeting of the directors of the Dexter, it was decided that 
prospecting work in the way of diamond drilling should be instituted at once. 
It is probable, also, that the shaft will be sunk 30 feet deeper than now. 
Should the drilling and sinking reveal nothing of importance, the abandon- 
ment of the mine will undoubtedly soon thereafter occur.—({Iron Ore, Ish- 
peming. 

Messrs. Wills, Watters, Ely Ames and others, who are exploring for ore 
near the old Saginaw mine,in the hopes of finding a paying deposit on the 
continuation of the Winthrop mine run, have crossed 20 feet of ore formation 
to the north of their shaft, and about 16 feet of soaprock, being now in the 
latter. Indications are flattering for the discovery of something of importance. 
—{Iron Ore, Ishpeming. 

George Gorton is exploring upon lands owned by the Pioneer-Arctic Co., 
located to the north of the Barassa and Negaunee properties about a mile. 
He has a shaft down about 35 feet, and lean ore has been found. It carries 
considerable quartz, but the prospector thinks this objectionable feature will 
disappear as greater depth is attained. Adjoining property is to be explored 
by citizens of Houghton.—[Iron Ore, Ishpeming. 

Mining operations have been resumed by the Platt Iron Co., on its prop- 
erty adjoining the Wheat on the Cascade range. Mr. Charles L. Lawton, son 
of Commissioner C. D. Lawton, is in charge as local agent, and rather inclines 
to the belief that the Platt will ultimately have a place among the dividend 
paying mines of the county—[Negaunee Iron Herald. 





Lake Superior Shipments of lron Ore : — 


Lake shipments of iron ore from the mines of Lake Superior, for the sea- 
son of 1891, up to Wednesday, June 10, are as shown by the appended state- 
ment: 

MARQUETTE RANGE. 








Champlon......ccccccoosrscssossereerseserereresccccoozcnsss 2,062 Lake Superior.....csessecssrrees 3,983 
TOtRE DEATRUAIND TI cc ccssccciccsentebecs stbncamimsinncanss ansnosaneunbscncsoncorasncdsnessenencisorenashcensvasee 6,045 
MENOMINEE RANGE, 
Treleirtens .iccsenesesecenises denckcbasananea 22,149 
GOGEBIC RANGE. 
Ashland ........08......5. 1,853 Father Hennepin.......... I I de oe 
TT , See a OO. OE ee eee “) 


Colby-Tilden.... aa 2,215 Montreal SR icccnscssias nee 
Kast Norrie...... ove 16,320 BEC. HOC. ccccccceccssccccccesees Se NG GONE ccdicnecencceonereics 
SPUR UIEN s schiccouncacacssiccouaas Set SIE Cec ucnasenanuteassinnece. con 32,360 


a ee inc ses bere ceaces an nace kka pcndcu aa cdbdesub ins Gn beapcceseenscpacsasssanacsbouneseueassocse>senapias 
VERMILION RANGE. 
CR GIG viciinchacnancktussseteibantnuccnevmsamenabeaian a a ssa a caacucuchione 45,565 


3,193 Sunday Lake.... 





TDOtOE WOME TRG ssssnescecsecnscenseccsconsnsasshncnnsenessccnnennnasntoucatapenssasaccssasbocensesseccccecsiaes 71,235 
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A Gigantic Machine. 

The Union Iron Works, at San Francisco, recently completed a 100-stamp 
silver mill, which is one of the largest pieces of mining machinery ever built, 
and it is asserted by members of the company to be the finest stamp mill ever 
made anywhere. The mill was made for the Huanchaca de Bolivia Co., a cor- 
poration composed of Parisian and Bolivian capitalists. It is the largest sil- 
ver-producing company in the world, and owns exceedingly rich and extensive 
mines in Bolivia, 14,000 feet above the sea. The company, whose engineering 
enterprises have been mentioned in Machinery on several occasions, has built 





a railroad 500 miles long from its mines to the sea coast at Antofogasta, Chili, 
where the mill will be erected. This mill weighs 2,000 tons in its entirety. 
Twelve hundred tons are being loaded on the barque S. C. Allen, and the rest 
will follow in another vessel in 30 days. The mill was begun in February 
shertly before thé strike, and the first castings were made by union moulders. 
The strike delayed operations on it for a short time, but work was soon re- 
sumed by the men and it was speedily completed. It is the finest piece of 
modern mining machinery ever built. It is admirably finished, and it contains 
several improvements of a technical kind which will be interesting to mining 
engineers. The company sent two engineers from New York to inspect it 
after it was set up at the works, and they expressed themselves as delighted 
with it. There is not a very heavy demand for mining machinery at San 
Francisco at present. The whole Pacific Coast is supplied from that city, but 
owing to their ability to secure cheaper work, Chicago manufacturers are sup- 
plying most of the machinery made for export from that country.—[Machinery. 





Scotch vs. American Pig. 

Every now and then this question crops up, and at the present time the 
chances of competing with cheap American pig in the West are engaging con- 
sideration. Importers in Montreal claim the Scotch iron-masters are disposed 
to make a fight for some of this trade. It is quite natural that they should, 
but if the competition is to be keen, it would seem as though some change in 
present conditions were necessary. Briefly, if the bid is to be a strong one, 
concessions will have to be a consideration, for at present the planes of value 
vary sufficiently to be a consideration with the average buyer. It may go off 
sufficiently, but it has not yet done so, and indications are wanting. Of course, 
the usual quantity of Scotch pig will find its way Westward, a certain quantity 
of it always has to be bought for certain purposes ; probably the quantity may 
increase this season, for stocks generally are very low, but when it is a ques- 
tion of competition in a regular way with cheap American pig, the subject has 
to be considered from a different standpoint—that is, what buyers are willing 
to pay. In fact, the matter is problematical, for sl: hough the American mar- 
ket is steady, it is not moving with sufficient freedom to warrant any material 
hardening in values, and if the present American plane is to be the criterion, 
it will mean something with cheap buyers. This rule, of course, only applies 
to the Western country, for the freight charges are too serious a consideration 
when it comes to placing American iron in the East. Briefly, the position is 
just as it always has been, and, as we have pointed out previously, the m*rket 
for Scotch pig is steady enough when following the usual lines. A fair:u - 
ness is doing in the West, but the cost of preduction at home preclud + 
idea of much lower values, as they are in many cases below it now, acco ¥ 
to some recent reports from Great Britain. Stocks in Montreal arevery | 2 
while the quantity afloat for Canada is exceptionally small for the present 
season of the year. This does not point to much alteration in values, at leas! 
in the immediate future.—[Hardware, Toronto. 





Why Does Solid Iron Float on Molten tron? 

This question, which has puzzled a good many observers, was satisfacto- 
rily explained by Dr. Anderson, in a recent paper on steel, rexd before the 
Iron Institute, London. When a piece of solid iron is thrown into a pot of 
molten iron or steel the solid metal at first sinks, which shows that its volume 
is less than the melted metal. But soon the solid piece becomes heated, 
which causes it to expand, its volume is increased, and it rises and floats on 
the surface of the molten mass. The action is the same both with iron and 
steel. Mr. Wrightson said: 

“ The experiment was frequently made by throwing a piece of iron into 
melted steel. They could see it go down, and might think thatit was on 
account of the impetus which the iron had attained in falling that height, but 
as a matter of fact if the iron were put upon a fork and lowered, it would go 
down; butin the course of a few seconds it came up again, and kept on ex- 
panding until the piece of iron was a considerable distance above the surface 
of the metal. Then it decreased in volume, and, of course, became of the same 
volume as the molten metal which it joined. Any one could see by the dis- 
tance that the piece of iron went above the surface that it was of considerably 
less density than the molten metal.” 





THE first number of Volume II. of the Outing Weekly Tennis Record for 
the season of 1891, was published on June 13th, and it should be read by every 
devotee of the delightful game. It is the official organ and bulletin of the 
United States National Lawn Tennis Association, and bears the indorsement 
of Chas. E. Stickney, Secretary of that organization. The Weekly Record is 
tastefully gotten up, and, in addition to all official records up to date, contains 
portraits of noted pleyers, a department of “Club Gossip,” “ Current Chat,” 
‘The Referee,” and editorial paragraphs from the pens of prominent tennis 
players, while club matters, personals, etc., lend additional interest. The 
principa) editorials refer to the new committee and amended rules of the U. 
S.N.L.T.A. The “English Letter,” an article on “Mixed Doubles,” and 
“ Tennis in the South,” are special features of a most attractive number. 





Tur iron deposits lately discovered in the vicinity of Canyon Diablo, 300 
miles west of Albuquerque, N. M., and about eight miles from the line of the 
Atlantic & Pacific Railroad, are to be thoroughly examined and surveyed by 
Prof. A. E. Foote, a celebrated mineralogist of Philadelphia. The find is 
reported to be a large body of practically pure iron, 200 yards wide and of 
unknown depth and length. 





Celebrate the Fourth 
By going to some of the many delightful spots and shady nooks on the Nickel 
Plate, July 2d, 3d and 4th. One fare for the round trip. 
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THE NEW WESTINGHOUSE COMPOUND ENGINE GOVERNOR. 

Ia the matter of regulation of speed, manufacturers become exacting with 
the introduction of improved and sensitive machinery. Most particular in 
this respect are the electric industries, which highly appreciate in a governor 
an ability to handle great and instantaneous changes of load. After two years 
of invention and experiment, the Westinghouse Machine Co, of Pittsburgh, 
Pa., have designed a governor for use with their high duty compound engine, 
whose efficiency they claim has never been equaled. With their accustomed 





BARTLETT ONY 
Fic. |.—SHOWING ENCLOSED GOVERNOR CASE TO BE FILLED WITH OIL. 


disregard of established practice, this company has had the same marked suc- 
cess with their governor as with their engine. 

Sectional view of the governor (see Figs. 2 and 3) show at once its perfect 
simplicity, and an absence of all the usual attachments of dash-pot, balanced 
eccentric, interlocking devices, etc., whose only office is to interfere with the 
rapid adjustment of the governor. It will be interesting to note the details of 
its construction. A heavy unbalanced eccentric and strap places the center 
of gravity of the combination very near the center of the shaft without sacri- 
ficing its strength. Short, heavy springs with low initial tension are available 
in this form, and the governor is so compact, that it is placed in a heavy closed 
case which is completely filled with oil to insure the same certain and copious 
lubrication that obtains in all Westinghouse engines. While the governor, as 
a whole, is very heavy and perfectly free to move, even through its whole 
range if necessary, its strength is a variable quantity and its leverage increases 
so as to meet and resist the greater strains of longer cut-offs. The crowning 
excellence of the governor, however, is its ability to utilize its inertia for the 
necessarily rapid adjustment to meet instaneous changes of load. The mere 












Fic. 2.—PART SECTIONAL VIEW, SHOWING DETAILS IN TWO POSITIONS. 


tendency of the engine to change its speed to the degree demanded by the 
regulation on account of change of load, throws the governor to the new posi- 
tion to suit such new load, and the force that changes the adjustment of the 
governor is inertia. Other governors, as a rule, are actuated by changes of 
centrifugal force alone, and consequently require heavy fiy-wheels, with sun- 
dry attached mechanisms to keep them from racing under violent or sudden 
changes ofload. Without these attachments, the regulation is proportionately 
defective. In the new Westinghouse governor, centrifugal force is merely 
auxiliary. It has neither time to act, nor is it necessary for it to do so in 


order to accomplish the result desired. A test, so severe that it would be but 
seldom met with in practice, was made on an 18 inches and 30 inches by 16 
inches Westinghouse engine with this form of governor at the station of 
the Federal Street & Pleasant Valley Electric Railway Co,in Allegheny City, 
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Fic. 3.—SECTIONAL VIEW, SHOWING POSITION OF ECCENTRIC. 


Pa, and facsimiles of the indicator cards are submitted as evidence of the 
rapidity of the governor’s action. 

Card No. 4, taken under constant load and for one revolution, is given for 
comparison only. 

Four circuits are driven by this engine, and in card No. 5 one of these was 
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FIG. 4.—A SPECIMEN INDICATOR CARD FOR ONE REVOLUTION, SHOWN FOR 
COMPARISON. 
broken while a continuous card was taken from the high-pressure cylinder. 
The card for one revolution from the low-pressure cylinder was taken after 
the change in load, and has no connection with the test. 
Card No. 6, was similarly taken while three of the four circuits were bro- 





FiG. 5.—SP4CIMEN INDICATOR CARD, CONTINUOUS THROUGHOUT A PARTIAL 
CHANGE OF LOAD. 


ken at the same time, and shows an average change of 87 horse-pewer per sec- 
ond. It also shows that the governor was perfectly stable in its position oe 








Fic, 6.—SPECIMEN INDICATOR CARD, CONTINUOUS THROUGHOUT AN EX- 
TREME CHANGD OF LOAD. 


At this rate, the governor would travel over its entire range corre- 
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sponding to a change of its listed capacity of 250 horse-power in less than 
three seconds, which is about the time necessary to increase the speed of the 
engine the amount demanded by the regulation, and with a lighte: fiy-wheel 
this change would be made in proportionately less time. 

It is evident, therefore, that with this governor, the fly-wheel becomes 
simply a balance wheel. It is no longer required in storing energy to delay 
the change of speed and thus give centrifugal force time to act on the governor. 





DOUBLE CLIPPER PLANER, MATCHER AND MOULDER. 





The accompanying engraving is a true illustration of a new double sur- 
facer, matcher and moulder. It has two cylinders, planing both sides and 
matching all at one operation. It was designed to meet the requirements of 
all interested in the wood-working industry, demanding a machine capable of 
performing many duties, and with such adjustments that would permit of a 
speedy manipulation. The frame is cast in one heavy and massive piece, se- 
curing for the machine that rigidity unattainable where it is sectional. The 
table is cast in a similar manner, is very long, and provided with a heavy 
platen placed immediately under the tep cyclinder, being removable will 
admit of dressing (in the event of uneven wear resulting from years of service) 
without having to disturb the table proper; the latter is adjustable with 
matcher heads in bearings 12 inches long by 26 apart, by two heavy screws 
centrally located, and controlled by a large hand- wheel, placed in convenient 
reach of operator, and all so arranged as to make the duty of elevating the 
table to the desired position a comparatively light duty. 

The top cylinder is made of a crucible steel forging, has large journals, is 
driven by two belts, is slotted on two sides, tapped on the other sides, and as 
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DOUBLE CLIPPER PLANER 


the machine is provided with adjustable pressure bars, cutters of almost any 
description may be used at any desired point, projecting any distance beyond 
lip of cutter-head not exceeding 1'4 inches, without removing any of the fixt- 
ures just mentioned. The lower head is made of same material and same 
manner as the upper, except that itis driven by one belt. Its bearings are 
large and fitted into planed surfaces, thus admitting of a vertical adjustment ; 
the pressure shoe is very stiff, and may be quickly adjusted from either side 
of machine. The end of table is very substantial and swings on a heavy hinge, 
furnishing free access to the head. 

The six feed rolls are very large, have substantial bearings, are all power- 
fully geared, the gears being cut from the solid, and controllable instantly by 
a belt tightener. There are two speeds of feed namely, 35 and 65 lineal feet 
per minute. The front feed roll is weighted, keeping a uniform presure on 
roll, no matter how great the cut to be taken. 

The matcher spindles are of large diameter, made of refined steel, and re- 
volve in long self-oiling bearings, with provisions to compensate for wear. 
Three winged gun-metal heads with bits are furnished, and if desired will sub- 
stitute them with shimer heads. These heads are adjustable separately, or 
together, from either front end of table or side of machine, the guide fence 
moving with the head on the same side of machine. The spring holding lum- 
ber to guide is also centrolled by hand-wheel, and may be placed in any de- 
sired position almost as quick as it takes to tell it. When matcher heads and 
other fixtures are removed, planing to the full width of machine may be done. 
These changes are yuickly and conveniently made. Manufactured by the 
Indiana Machine Works, Fort Wayne, Ind. 








SIGNIFICANT OF ACTIVITY. 





The iron ore business of the season has opened up briskly—a long time 
coming, but it has got here at last. Zhe Jron Trade Revicw, current number, 
is our authority for stating that Mr. a has “loaded up” to the extent 
of about twelve hundred thousand tons, aBout a million of whichis of Besse- 
mer grade. It is currently reported that of this million tons of Bessemer ore 
the list includes 300,000 tons of Minnesota, of a dozen kinds and as many 
prices, 250,000 tons of Norrie, which for this occasion is said to have been con- 
siderably shaded under the opening price, which was $4.50; 200,000 tons of 
Chandler at $4 25; 75,000 tons of Champion at $5.50; 50,000 tons of Cliffs’ Shaft 
at $4.25, and 50,000 tons of Salisbury at $415, along with some other ores not 
definitely stated. The non-Bessemer sales for the same consumer are said to 
include 100,000 tons of Lake Superior No.1 at $450. Among other sales 
reported for the Pittsburgh market are some Lake Angeline ores, of all the 
grades, and some Pewabic ore. Says the Review: “The producers, it seems, 
were fairly stumbling over each other in attempts to dispose of their qutput 
and at any price they could get for it.” 

This was slow coming about, the conditions of trade having postponed all 
all movements and shut down the furnaces. Pittsburgh furnaces had not 
bought over 500,000 tons up to March, as against ten times that amount at the 
same date last year. Ores that are now being placed are at from $1 25 to $175 
under last year’s rates. Forinstance, No. 1 hard Angeline, which sold at $7.25 
last year, is now being contracted for at $6; Section 16 holds about the same 
value. These ores are very fine, containing from 62 to 65 per cent. of metallic 
iron, and remarkably little phosphorus, hence are very desirable. All this 
does not look like high prices, but it seems to be the opinion of the most 





, MATCHER AND MOULDER. 


learned heads in the trade that Bessemer pig will get up to $18 this season, an 
advance of $2 on the present figure. However this may be, the opening of the 
ore market indicates the beginning of trade this year, and that it will be an 
active trade there is every good reason to expect. The two important features, 
the money market and the crop condition, were fair last week, in fact, consid- 
erably better than fair. This week an improvement in both is reported. In 
addition the Pennsylvania Railroad Co. has placed its order for rails, and usu- 
ally this company starts the railroad purchases each year. This year these 
purchases will be large, for the big traffic of an excellent harvest and the 
preparations for handling the passenger travel of the World’s Fair, and the 
fact that railroads have been permitted to run down more or less for eight 
months past, must have the effect to make brisk demand.—[National Labor 
Tribune. 





The First |2-inch Steel Gun Cast in the United States. 

The first 12-inch steel gun made in the United States has been completed 
at the Watervliet Arsenal, Troy, N. Y., and shipped to the Sandy Hook prov- 
ing ground for trying. The gun weighs 52 tons. It is 36.66 feet long, amd the 
length of its bore is 34 feet. Its charge is 440 pounds of powder, and its pro- 
jectile weighs 1,000 pounds. The powder pressure that will be exerted on its 
interior when the gun is fired is 16.5 tons to the squareinch. The initial 
velocity of the projectile will be 1,940 feet per second, the muzzle energy 
26,000 foot tons. The tube and jacket forgings for this gun were purchased at 
Le Creusot, France, and the remaining forgings were obtained from the Mid- 
vale (Pa.) Steel Works. This is the largest steel gun built in this country, 
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A NEW SPLIT PULLEY. 





Users of machine pulleys will be interested in examining the accompany- 
ing cuts and in studying the following description of same. The pulleys have 
a wood split rim with iron arms and hub. The arms are made of iron, light 
and strong, yet do not fan the air and stir up dust and dirt at the expense of 
a vast amount of power as the wide wooden arm pulleys do. The rim is made 
of the best Southern poplar, seasoned and kiln-dried, cut into cants which are 
formed into rings and these rings glued and nailed or doweled together. The 
arms are fastened into the rim by setting in the large iron rings on the ends 
of the arm and pouring melted brimstone around the same forming a perfect- 
ly solid joint, equal to bedding in stone. A bolt is afterwards put through for 
an additional fastening. The pulley is then turned and finished with the best 
of shellac. A set screw is put in the hub which can be used or not as desired. 
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The iron hubs can also be key seated if necessary. There is a handsome and 
mechanical appearance about the pulley, nething awkward orclumsy. Seg- 
ments glued with the grain crossed will not warp and lose their shape like 
bent rims or pulleys made of solid pieces of wood; the best recommendation 
for iron arms and hub, is the fact that all manufacturers of wooden hub pul- 
leys, always use some form of iron hub for large pulleys or heavy work. It is 
impossible to throw the pulley out of balance with the set screw as the hub 
is tightly clamped to shaft so that the set screw cannot lift it, but om the other 
hand prevents slipping as in the wood hub which may cause fire and always is 
aloss of time in any factory. These pulleys are being made by the Ohio 
Pulley & Machine Co., of Warren, O., to whom all inquiries should be sent. 
They are making a specialty of very large pulleys, 6 ft. and up, where the wide 
wood arms are not desirable or satisfactory. 





SPECULATION IN IRON WARRANTS VS. LEGITIMATE TRADE. 





The promoters of the Pig Iron Warrants Bill could not have or desire more 
conclusive testimony to the value of and necessity for their measure than the 
state of the warrant market during the last two months. It has been made 
the sport incontrovertibly of gamblers, pure and simple, who have not a frae- 
tion of real interest in the trade itself, and legitimate business has practically 
been suspended, for it could not be expected that regular buyers would oper- 
ate when such a wild, uncertain condition of affairs prevailed. In the face of 
this it is difficult to believe that there should be any opposition to a genuine 
attempt to restrict or regulate what, it must be conceded, is an unmitigated 
evil, and has worked incalculable injury to the industry at large. The truein- 
tereste of the trade would be infinitely better promoted if, by legislation or 
any other means, such organizations as the London and Glasgow iron “ rings” 
were abolished, for it is nothing short of a grave scandal that the regulation 
of prices should be taken altogether out of the hands of the producer and con- 
sumer, who have a vital interest in them, and given to people who have 
nothing at all to do with the production, distribution, or the consumption of 
the iron. The ordinary supply of and demand for iron have little to do with 
the determination of the value of pig iron when the gambling fraternity step 
in. The speculation has undoubtedly intensified the depression which was in 
progress when it set in so fiercely, and the legitimate traders who have reaped 
any good out of the business of the last two months have been few indeed. 
The paralysis of legitimate trade has told very keenly upon many branches of 
the iron and steel industries besides the pig iron department, and we hear of 
works being closed in many parts of the country through lack of orders. 

Any improvement in the iron trade must naturally begin with the finished 
departments, and extend to the pig iron branch ; it is out of the question that 
it should commence with the raw material. But the artificiality of the course 
ef the market during the last two months will be recognized when we state 
that pig iron warrant prices have gone up 20 per cent. or more, when the 
legitimate demand for and consumption of pig iron were actually declining, 
and when business in the finished iron and steel trades was falling off. The 
present situation has been brought about in this wise. When the Scotch 
blast furnacemen’s strike, which lasted from October to March, was ended by 
the men abandoning their claim for extra pay for Sunday work and accepting 
20 per cent. reduction of wages, the Scotch pig iron makers began to blow in 
their furnaces. Naturally the Glasgow “bears” inferred that an increased 
production of pig iron coming with a decreased consumption of it would lead 
to lower prices, and they commenced to sell very heavily, at the current rates, 
warrants which they had not got, and which they put off buying while they 
forced prices down. They made a determined onslaught upon these, and with- 
out doubt depressed the quotations for warrants much more than the actual 
atate of the trade really justified. They neglected buying to cover their sales 
until there appeared no chance of running down the value of warrants any 
further. But here they were finely caught, for when the time came for them 
to deliver the iron they had sold, and when it was absolutely necessary that 





they should buy without more delay, they found they could not get the iron 
they needed. 

When they were recklessly selling, the London “ bulls,” who are reputed 
to be very wealthy individuals, bought up large quantiites of Scotch warrants, 
and when the Scotch “ bears” were compelled to buy they had to pay pretty 
nearly whatever price the London operators chose to ask, for these later were 
undoubtedly the masters of the situation. They have made the “bears” 
smart more severely than they have for years past. Very heavy losses among 
them have been the consequence; in fact, it is contended that by the late deals 
the Glasgow people have dropped over a quarter of a million sterling, and 
some failures among the speculators have followed, with others in prospect. 
The establishment of the London iron market has thus proved even more 
detrimental to the operations of the Glasgow “bears” than the latter ever 
expected it would; it has prevented them having it all their own way in the 
matter of regulating prices, as they had been accustomed to have. These 
London operators appear to have got the measures of the Scotch “ bears,” and 
know just how much they can be “squeezed ;” they therefore do not force up 
prices as high as they might, because if they did, the “bulls” might them- 
selves be losers, for while they might get the heavy differences out of a few of 
the sounder “ bears,” they would drive the weaker fraternity into the bank- 
ruptcy courts, and secure nothing from them, for debts of this kind are not 
recoverable at law. The “bears” had their innings till the first week in 
April, the 6th being the day of the minimum prices, when Scotch pig iron 
warrants werewn do at 428. 2}2d., hematite at 46s. 7d., and Middlesbrough at 
378.7444. Then it was that the “bulls” found that their opportunity had 
come, and since that day they have sold Scotch warrants at 54s. 3d. cash, 
hematite at 538. 9d. and Middlesbrough at 42s. 9d.—advances of 128. 04d., 7s. 
2d. and 5s. 14d. respectively. 

Meanwhile, what influence is all this gambling having upon legitimate 
trade? That it is the reverse of beneficial, except to a few, there is not the 
least reason to doubt. It has raised the price of pig iron to consumers, who 
have not been able to get any more for their finished goods, and the increas- 
ing unprofitableness of the trade has led to the stoppage of several importent 
works. This gambling in warrants has so disorganized business in other 
departments than that of pig iron that consumers have been afraid to operate, 
even when low and what should be tempting prices were quoted. Ifit were in 
the pig iron trade alone that the business was disorganized there would not 
be so much to condemn; but when all other departments of the iron and 
steel industries feel the evil effects, it is time that some steps should be taken 
to put a check upon such illegitimate transactions as are common upon the 
warrant market.—([Colliery Guardian (London). 





Foreign Nations at the Columbian Exposition. 

Official acceptance of the President’s invitation to participate in the World’s 
Columbian Exposition, at Chicago, has been received from the following for- 
eign governments: France, Great Britain, Germany, Spain, Japan, China, Mex- 
ico, Peru, Honduras, Salvador, Costa Rica, Colombia, Cuba, Guatemala and 
Jamaica. Unofficial assurance of acceptance has come from Egypt, Morocco 
Nicaragua, Venezuela, Ecuador, Brazil, San Domingo, Hayti and British Colum- 
bia. It is reliably reported that the British colonies in the West Indies and 
South and Central America, including British Honduras, British Guiana, 
Jamaica, Trinidad, Barbadoes and other islands, wlll unite in the erection of a 
“West Indian Court”—a building typical of tropical architecture, and filled 
with tropical exhibits of most varied and interesting description. In addition 
to the information given above, reports have been received at Exposition 
headquarters that great interest concerning the Exposition is felt at Austria- 
Hungary, Belgium, Holland, Norway and Sweden, Russia, India and other 
countries, and that their participation is almost acertainty. Many of the for- 
eign nations will erect buildings of theirown. But few particulars have yet 
been received concerning the amounts which foreign nations will expend on 
their exhibits, but the probability is that they will be larger than for any pre- 
vious world’s fair. 





A Big Deal in Steel. 

A special to the Pittsburgh Dispatch from Boston, June roth, says: The 
Boston representatives of big iron and steel houses are much interested in a 
rumor current to the effect that a consolidation of two of the largest firms had 
been effected. If such is the fact it is not yet known to the trade. Charles C. 
Lounge said that the iron trade had been prostrated for the past six months 
by a constant and gradual declining of prices, and that its present stagnation 
is due to a lack of stability in prices and a want of confidence among buyers 
as to whether the schedule had reached bottom. The two concerns in New 
Euglaud which would be the parties to such acombination, if one were formed, 
he eaid, would be the Tremont Nail Co., of West Wareham, Mass., aud 
the Nashua Iron & Steel Co., Nashua, N. H. 

There may be some sort of a combination similar to the Atlas Lock Cor- 
poration which has now been in successful operation for four weeks, or there 
may be a joining of interests of the tack plate makers. In this industry New 
England leads the country, and the movement of the five large houses in this 
line is regarded in the trade as a wise measure, serving to check an unhealthy 
competition. In a period of less than eight years there have been forced out 
of business upward of ten extensive rolling mills in New England. 





THE construction department of the Exposition is authority for the state- 
ment that by the Fourth of July 15,000 men will be at work on the World’s 
Fair buildings in Jackson Park, and that a month later the number will be not 
less than 30,000. 





Either Direction and Any Place. 


One fare for the round trip om the Nickel Plate July 2d, 3dand 4th. Fourth 
of July excursions. 
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A NEW CINCINNATI INDUSTRY. 





The Boughen Engineering Co., office 179 Race street, Cincinnati, O., was 
organized about a year ago with T. W. Boughen, President; W. C. Murray, 
Vice-President; I. M. McCabe, Treasurer; F. B. Leopold, Secretary; R. B, 
Cullen, Engineer; to carry on a general contracting and construction busi- 
ness, to furnish estimates and make contracts for complete outfits, or furnish 
and put up any kind of steam engines or other machinery. The company is 
prepared to make contracts for the erection of factories, flouring mills, water 
works, electric light, all kinds of brick and stone work for foundations of 
machinery, dams and hydraulic work, and to do sewer building and pipe- 
laying. 

The members of this company, with an experience of 20 years in all the 
kinds of work they undertake, and being thoroughly familiar in all of its de- 
tails with the best kinds of machinery suited for the purposes needed, feel 
this should be of some benefit to any of less or imperfect experience in all 
such matters. 

With this experience this company feel that such a firm as theirs handling 
various kinds of machinery, and having the influence and support of some of 
the most reliable makers of said kinds of machinery, and who stand in the 
front rank in their respective lines as such, that they can supply all needs, 
and give that care and attention which makers of single articles of machinery 
may not always do. With this fact in view an individual firm or corporation, 
having everything supplied by and all their work done by a construction com- 
pany, have only to look to one party for everything. In this way they are 
saved much time and care and expense in the contracts, in what is being done 
than would be the case in machinery with its needed connections with several 

arties. 

" It is not difficult to see that any article of machinery will work very poorly, 
if not almost useless, if not properly put up in every particular. A faulty 
engine or poorly constructed furnace, expensive in fuel, and alike poorly con- 
structed boiler, net furnishing the needed quantity of steam, though claimed 
it will do so, are all a source of annoyance to anyone, and sometimes take 
much time and make expense in making needed changes, to have all in shape 
to do good work at all times. 

The following are among the lines of machinery, boilers and furnaces and 
many other articles handled by this company, and they are prepared at all 
times to fill orders in any quantity wanted, feeling that every article will give 
complete satisfaction. 

First, the Beck automatic engine, is well made of the best material of all 
kinds. The automatic cut-off is a new feature in this engine, its use has shown 
it to be perfect in every particular. While this engine is high speed and the 
result of great care and study, and well adapted to meet all the needs in the 
perfection of electric lighting, it can be used with success at medium speed 
for all kinds of mill and factory work. 

Next is the Hamilton Corliss engine, and as one among the several makes 
of the Corliss engine, has a very high reputation where known and used. 
While in their make-up they may vary from some of the same class of engines, 
they are simple in their construction and at the same time strong and well made. 
All the material used in building same is of the very best which can be ob- 
tained in the market, and they are finished up in good style, and well calcu- 
lated to meet the needs in all kinds of business for which wanted. 

The Tiger stationary engines are from two to 40 horse-power. These en- 
gines, while different from the two other kinds noted, are strong and well 
made, of a fine quality of material, and put together in good shape to render 
good service for all kinds of work where such kinds of engines are used or 
needed. 


The Clipper vertical engine, is an engine and boiler compactly put to- 
gether, strong and well made, and takes up a small space and is well arranged 
to do all kinds of work where such an engine is used, with small expense of 
fuel for size and power of the engine. Their vertical engine is a superior one 
and has all the good features of engines of same class, and is well made of the 
best material and of more relative strength than other engines of its kind in 
the market. It is suited for small space and fitted with link motion if desired, 
and when so desired can be mounted on same base with vertical boiler. This 
engine is very suitable for tug boats, yachts, etc. 

The Beck twin compound engine is a new departure in steam engines, and 
has new features of much merit not in the make-up of the engines in its class. 
One new feature is that the cylinders are side by side instead of in front of 
each other, as is the case in what are known as the tandem engines, and have 
one wall between and thus are called the twin engine. These engines are 
strong and well made, of the finest quality of material, and arranged so that 
every cylinder and valve chamber can easily be reached by the engineers. 

This engine is so arranged in the use of steam as to be economical in 
running, and has important features as to loss of time in making repairs in 
case any accidents should occur,and small expense in making repairs on 
account of their simple construction, which is an important item not to be 
found in the tandem engines, where the whole engine has to be torn down in 
making repairs. This would be very much the case where used for electric 
light or street railway purposes, and for these two purposes named, it will take 
the front rank in all kinds of any like class of first-class engines. 

Of their return tubular boilers, great care is taken in making of same. 
They are made with the best 60,000 Ibs. tensile strain flange steel, and are 
made with drums. The Root safety boilers are among the best if not the best 
now made and used, and consists of a nest of inclined water tubes, their front 
and back ends connected with horizontal overhead drums. The water forced 
from tubes in front end of the drum is replaced by a downward flow from rear 
end of the drum to the rear end of the tubes, making a continuous circulation 
of all the water in the boiler, the steam being set free into the upper portion 
ofthe drums. Boilers of this arrangement are considered better and more 
economical for generating steam than any others, on the ground of economy 





in the use of water. The station of the Edison Electric Light Co., in Phil- 
adelphia, has a battery of the Root boilers in use. 

The Murphy smokeless furnace is claimed to be one of the best now in 
use or being made. More than ten years ago Mr. Murphy went to work to get 
up a furnace which should be smokeless and economical, and automatic in 
being self-feeding and self-cleaning. In doing this he worked on original 
ideas and plans in the design, and did not make use of any of the styles of 
furnaces then in use, and in time brought out the furnace here noted. The 
Murphy furnace is in particular well fitted to use slack and small size coal, 
which, placed into large magazines, is fed automatically into the furnace, and 
while working the boiler above, its rating is economical and smokeless. 

In a comparative smoke test made by John W. Hill, M.E., at the Cincin- 
nati Exposition, in 1879, with several other well-known furnaces, this show- 
ing was made: 


Murphy. Walker. Eureka. Price. Fisher. Common, 
100 88 87 82 81 50 
And in economy of water per pound of coal: 
Murphy. Walker. Eureka. Price. Fisher. Common. 
1,245 7 874 1,180 482 rs 


In these tests the Murphy was shown to be perfectly smokeless and mak- 
ing a saving in fuel of 77'4 per cent. over the common furnace. 

Among other articles the Boughen Engineering Co. handle the Goubert 
vertical heater, horizontal heaters, Webster’s vacuum exhaust steam econ. 
omizer, Hoppes’ feed-water purifier, the Hyatt pure water system of filters, 
Root’s patent spiral seam riveted pipe, Isaac Potts’ patent pipe connections, 
the elastic metallic packing, improved horizontal pumps and horizontal sec- 
tion pumps, twin pattern duplex piston pump for general pumping purposes, 
and same of high pressures fitted for small water works. This latter pump has 
the Fisher governor, which is used in the direct pressure system, and by 
which the water is kept under perfect control, regulating same as the steam 
valves are opened or closed, as the varying quantity of water comes from the 
mains, a very desirable feature in this class of pumps. Outside packed 
plunger duplex pump (twin pattern), outside packed plunger pump (single 
pattern), duplex heavy pressure pump, duplex tank or low service pump, com- 
pound duplex piston pumping engine, compound outside packed plunger water 
works pumping engine, of this engine this company have put up many in 
cities, taking the water from the Mississippi, Ohio, Alleghany, Rio Grande and 
other rivers, where the water has gritty substances. Combined pump and 
boiler, a very convenient management where economy and space are to be 
considered, vertical sinking and deep well pumps and duplex piston power 
pump. In another line of machinery handled by this company, are the well- 
known Hill clutch couplings and pulleys. 

The Boughen Engineering Co. are prepared to furnish, in large or small 
quantities, many other lines of goods not mentioned in this article, and all of 
well-known makes and reputation. The following are among the many con- 
tracts made by them, in the year they have been carrying on business : 

Two million-gallon water works, London, O.; 3,000,000-gallon water works, 
Huntington, Ind _; 1,000,000-gallon water works, Harrison, O ; water works plant, 
Iron Mountain, Mich ; one boiler plant Murphy furnace, the Colorado Storage 
Co., Denver, Col.; one boiler plant and boiler house and brick stack, the Bly- 
meyer Ice Manufacturing Co., Cincinnati, O; two three and a half million- 
gallon pumps for water works, Cincinnati, O.; one boiler plant, Cincinnati 
St. R. R. Co; one electric light plant, St. Nicholas Hotel, Cincinnati, O.; one 
electric light plant, Hotel Mitchell, Cincinnati, O.; one electric light plant, 
H. S. Pogue Co., Cincinnati, O; one brick stone pumping station stack for the 
water works, Van Wert, O, and many others. From this it will be seen that 
this company have thus far made good headway in their business, and a good 
prospect for them of increasing same very much ere this year ends. 





The Krupps to erect a Gun Foundty in China. 

It is reported that Messrs. Krupp are negotiating an important contraet 
with the Chinese Viceroy, Li Hung Chang, for the construction and fitting of 
a factory for cannon and small arms at Tientsin. The /ocus of the factory is to 
be near the Kaiping coal fields, and Krupps are to undertake the establish- 
ment of the factory and the working of it for a certain number of years, after 
which it will become the property of the Chinese Government, Krupps mean- 
time to have a monopoly of the manufacture of the articles produced by the 
factory. It is further stated that the negotiations are being carried on by the 
German Minister in China, and that he has paid for the concession in the 
shape of diplomatic complaisance, the precise nature of which may appear 
later on. At present it is said not to be unconnected with certain advantages 
obtained by the Chinese in the discussions preceding the recent Imperial 
audience to the foreign representatives in Pekin.—[{Iron & Steel Trades Jour- 
nal, London. 





Oux10, which bas an appropriation of $100,000 to spend on its World’s Fair 
exhibit, intends to put about a quarter of it into a building, which will be 
made the State headquarters on the grounds. The Ohio Archzological and 
Historical Society wishes to make a separate display. 





FRED J. SKIFF, formerly editor of the Denver. 7ribune, and recently en- 
gaged in mining enterprises, has been appointed chief of the department of 
mines and mining of the Columbian Exposition. He is one of the Colorado 
commissioners. 





Travel and Fireworks 


Are necessary on July 4th. Take the Nickel Pate cheap rate excursions, going 
July 2d, 3d and 4th, returning until July 7th, 1891. 





THovusanps of Knights in one day will congregate at Ft. Wayne, Ind., at 
Knights of St. John Convention. Go wia Nickel Plate. Special cheap rates. 
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THE NERACHER SPRINKLER CO., 


PROTECTING YOUR BUILDING With an automatic 


fire sprinkler system makes it absolutely fire proof. All Insurance 
Companies recognize the “Neracher” as the best made and will 
make liberal reductions on your present rates if you equip. In 


this way the system pays for itself inside of two years’ time. 


WARREN, 0. 


BRANCH OFFICES: 
Boston, Chicago, St. Louis, Cleveland, Cincinnati, Minneapolis, Pittsburgh, New York, Philadelphia, Baltimore, San Francisco. 





INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Drummond McCaull Pipe Foundry Co., Montreal, has been incorpor- 
ated, with a capital stock of $50,000, for the manufacture of water and gas 
pipes, etc. 

The Thornburg & Schroeder Mill Supply Co., Moundsville, W. Va, will 
erect a plant for the manufacture of roller process flour-mill machinery, sup- 
plies, split pulleys, etc. 

The Automatic Knife Co. has been incorporated, with a capital stock of 
$25,000, and will erect a factory at Gananoque, Ont., for the manufacture of 
a patent automatic pocket-knife. 

The Wallace & Graves Machine & Foundry Co. has filed articles of incor- 
poration, at Lafayette, Ind. The capital stock of the company is $20,000, and 
it will manufacture steam boilers and castings. 

Charles H. Spang, Jno. W. Chalfant, Campbell B. Herron, Geo. H. Chalfant, 
M. A. McNeil, Jno. C. Porter, Walter C. Steels and James B. Herron will make 
application for a charter for the Spang Steel & Iron Co., of Pittsburgh, Pa. 

The Bailey- Farrell Manufacturing Co., of Pittsburgh, Pa., have been granted 
a charter of incorporation, with a capital stock of $300,000, The new concern 
succeeds the old firm of Bailey, Farrell & Co., manufacturers of and dealers in 
plumbers’ supplies, who have done business in Pittsburgh for many years. 

The new safe and lock works which are to be erected at Elizabeth, N. Y. 
has been duly organized with a capital stock of $200,000. They elected J. R. 
Wylie, as Treasurer, and C. H. Underwood, E. W. Neff, J. T. Hough, J. B, Sheriff, 
Jas. H. Graham, W. C. Voigt and John Collier as Directors. The company will 
be known as the American Vault, Safe & Lock Co. 

At the Newport session of the Rhode Island State Legislature, held recent- 
ly, the following were incorporated: Rhode Island Steel Casting Co., Corliss 
Safe Door Co., Rhode Island Herseshoe Co., Tockwotten Machine Co., Hatha- 
way Steam Trap Co., Safety Nut & Bolt Co., Easton & Vernon Machine Co., 
American Electrical Works, and Benham Steam Engine Co. 

The Atlanta Iron & Steel Casting Co. has been organized at Atlanta, Ga., 
with a capital stock of $150,000, for the purpose of making malleable steel cast- 
ings by the Bates’ process. The following officers were elected: Edward Van 
Winkle, President ; W. L. Atwater, Vice-president ; A. R. Ryan, Secretary, and 
W. H. Trezevant, Treasurer. Work will be commenced at once. 

Among recently organized corporations in Illinois are the Chicago Down 
Draft Boiler Co., at Chicago; capital stock, $50,000; for the manufacture of 
steam boilers and furnaces; incorporators, S. Moody, W. L. Grey and E. S. 
Griffing—The J. L. Perry Machine Co., of Chicago} capital stock, $100,000 ; for 
the manufacture of wood-working machinery; incorporators, W. S. Hefferan, 

J. P. McGoorty and G. W. Kolb.—N. B. Pullman Co., Chicago; capital stock, 
$200,000 ; to manufacture railway appliances ; incorporators, E. Gaylord, C. N. 
White and M. J. Frost.—Schneider Combination Car Co., Chicago; capital 
stock, $200,000; to manufacture railroad and street cars; incorporators, John 
G. Schneider, Frank Riedel and Bernard McDevitt. 





Additions, Enlargements, Removals, etc.:— 

The plant of the Donaldson Iron Co., Emaus, Pa., is to be increased. 

M. Osborn is to add new machinery to his mill at Bloomingdale, Wis. 

The Muskegon (Mich.) Iron Works are building a structure 220x90 feet in 
size. 

Wallace, Banfield & Co., are to add a new cold rolling mill to their plant 
at Irondale, Pa. 

The Davis & Furber Machine Co.’s foundry at North Andover, Mase., is 
being enlarged. 

Lucadoe & Hager will, itis reported, put new machinery in their iron 
foundry, at Glen Elk, W. Va. 

The Hendrick Manufacturing Co., of Carbondale, Pa., have broken ground 
for a new machine shop, 140x 40 feet. 

The Industrial Iron Works, at Bay City, Mich., are preparing to build an 
addition, 255x90 feet, to their works. 

The Sioux City (Ia) Engine Works are adding new special machinery, 
which will greatly increase their facilities. 

Barbour, Stockwell & Co., Cambridgeport, Mass., iron founders and 
machinists, have recently erected new buildings. The new plant consists of 








a foundry 175x75, machine shop tooxso, three stories, and pattern-storsge 
building 100x60, three stories. The specialties of this concern are railroad 
castings and machinery for bread and cracker baking. 

The Noyes & Nutter Manufacturing Co., of Bangor, Me., are erecting a 
new foundry building at that place at a cost of $6,coo. 

The Farrell Foundry & Machine Co., Waterbury, Conn., will begin work 
soon on a new machine shop Iooxioo feet, one and two stories in height. 

The Cincinnati Screw & Tap Co., of Cincinnati, are building a new shop in 
the northern part of the city, which will be arranged with special reference to 
their business. 

A new building, to be equipped with machinery, is to be added to the 
plant of J. M. Robins & Co., manufacturers of special metal-working machinery 
at Cincinnati, O. 

The Russell Wheel & Foundry Co., of Detroit, Mich., will build an entirely 
new plant, with increased capacity and better shipping facilities than offered 
by the present works. 

The Beecher Manufacturing Co.’s plant, at Meriden, Conn., has been pur- 
chased by the Peerless Buttonhole Attachment Co., who will begin the manu- 
facture of a patent wrench. 

The Mason-Perkins Manufacturing Co., Bristol, N. H., has begun work on 
the foundation for an extension to its machine room, and will shut down 
about July 1 to complete the work. 

The Royal Bridge & Iron Co. (Limited), Montreal, Canada, has been incor- 
porated, with acapital stock of $20,000, to manufacture steel, iron and other 
bridges, and all structures of iron and steel. 

The J. Morton Poole Co., of Wilmington, Del., are erecting a large addition 
to their machine shops. The addition is 150x8o feet, built of iron and brick, 
with a slate roof, and will be practically fire-proof. 

Messrs. I. Matheson & Co., New Glasgow, N. S., are building a 150x75 feet 
addition to their works, to be used in the construction of steam boilers. This 
concern is a large manufacturer of mining machinery. 

The Canton Foundry Co., of Canton, O., have purchased a site at Ham- 
mond, Ind., to which they propose to transfer their works. The land lies 
north of the Grand Calumet river, within 20 miles of the center of Chicago. 

The Etna Iron Co., of Bridgeport, O., intends to enlarge its mill, and put 
in a new battery of boilers. It is also understood that the company intends 
putting in new pumping machinery, having a capacity of 500,000 gallons daily. 

The F. T. Aschman Steel Casting Co., of Sharon, Pa., have applied for a 
charter of incorporation under the name of the Aschman Steel Casting Co. 
The incorporators are J. J. Spearman, E. A. Wheeler, F. T. Aschman, Edward 
Roberts, W. S. Roberts, Geo. A. Baird and Fay Alderman. Larger capital will 
be employed, and the plant of the firm will be considerably enlarged. Although 
this concern have been in existence for only a short time, they have done an 
excellent business, and report plenty of orders on hand. 

A new industry at Canton, O., says the Aeposi/ory, is the Barnett Brass 
Works, now of Mansfield, O. It will employ not less than 50 skilled workmen 
to start with. Mansfield made liberal advances to retain the industry and 
Massillon was in the field against Canton, but the choice fell to the latter 
place. This was largely owing to the fact that the J. H. McLain Machine Co., 
of this city, have very heavy interests in the brass works, and used its influ- 
ence in behalf of this city. The shops of the new company will be located at 
the corner of South Cleveland avenue and the Fort Wayne railroad. It is 
hoped to have the plant established within the next 60 days. 

The Seneca Falls Manufacturing Co., Seneca Falls, N. Y., have recently been 
reorganized as an incorporated company, with a paid-up capital of $60,000, for 
the manufacture of foot and hand power machinery, tools and hardware spe- 
cialties. The directors of the company are: Adelbert S. Davis, Paul B. Kendig, 

John Cuddeback, Henry M. Darling and Eugenia Davis. The officers of the 
company are as follows: President, Adelbert S. Davis; Secretary and Treas- 
urer, Paul B. Kendig; and Superintendent, Henry M. Darling. The company 
anticipate maklng some extensions in the business, and will commence at 
once the erection of a large four-story brick building adjoining their present 
works. 
Fires and Accidents:— 

The Anstead & Higgins Spring Works, at Racine, Wis., have been de- 
stroyed by fire, at a loss of $17,000. 

The plant of the American Screen Co, Detroit, Mich., was destroyed by 
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THJAMES LEFFEL & CO. “rg 
IMPROVED UPRICHT and HORIZONTAL 


ENGINES & BOILERS 7~j 







3 To 26 HORSE POWER. : 
STRONGLY BUILT on BEST Principles{ ve 
for SMOOTH and ECONOMICAL WORK. ? 

ad i \ 


Over 4000 in Use. | 


Write for freee PAMPHLET and state your wants to 


THE JAMES LEFFEL & CO. 
SPRINCFIELD, OH1IOor New YorK City. 








fire on the 23d ult. About 1oo dozen window screens and considerable wire 
netting were, however, carried out of the company’s warehouse before the 
flames could reachthem. The plant was valued at $4,000, and the material 
and stock on hand is estimated to have been worth from $6,000 to $8,000. The 
insurance is slight. 


General Industrial Notes:— 

The James L. Haven Co., Cincinnatia, O., have the contract for one of their 
hydraulic passenger elevators, for the new addition to the St. Nicholas Hotel, 
on 4th street, Cincinnati. 

The malleable iron works, at Chattanooga, Tenn., have started up. The 
works have been in course of construction for nearly a year, cost about $75,- 
000, and will give employment to 100 men. 

Sealed propossls will be received at the office of the Custodian until 2 
o’clock Pp. M,on the 23th day of June, 1891, for all the labor and materials 
required for the miscellaneous alterations and repairs to the U.S. Custom 
House, etc, building, at Cleveland, O. 

The Midvale Steel Works, of Nicetown, have secured the right to manu- 
facture the Holtzer armor-piercing proctile in this country. The company 
has just received a $1,000,000 contract to supply the Government with gun 
forgings and ¢ raor-piercing projectiles. 

The univer plate mill of the Elmira Iron & Steel Rolling Mill Co., at 
Elmira, N. Y., has been leased for one year by N. D. Doxey, formerly super- 
intendent of the plate and bar mills of that company, and J. F. Bailey, of Phila- 
delphia, together with the engines, machinery, etc., necessary to operate the 
mill. Operations will begin in about three weeks with a force of 75 men, and 
the mill will run night and day. 

The New York Central Iron Works Co. have just shipped another of their 
famous Dunning steam heating boilers to Wiesbaden, Germany, where they 
have been in use for a long time, and have given the best of satisfaction. The 
company anticipate a larger foreign trade than ever this season. The supe- 
rior merits of their heaters are too well known in this country for special 
mention. They are also in receipt of an order from Georgia for a large tubu- 
lar boiler which they expect to ship at an early day.—[Geneva (N. Y.) Gazette 
June 5, ’9I. 

The Penberthy Injector Co., Detroit, Mich., write us that their business 
has increased at the rate of 50 per cent. each year since 1887, and has kept up 
that average so far in this year. They are continually adding new machinery 
and lathes to their machinery department, and have not since commencing 
business been able to accumulate any stock ahead. Their output averages 
about 1,200 injectors per month. This company has acquired a reputation 
over all of the country for turning out first class work, and when they once 
get a customer they never lose him. 

Probably the largest casting ever transported by the Pennsylvania Rail- 
road Co., arrived at Johnstown on the 231 ult., and was consigned to the 
Cambria Iron Co. It was a half section of a fly wheel, and weighed 90,000 
pounds. The wheel is in halves, bolted together, and when complete is 25 
feet in diameter, with a rim 18 inches thick and 28 inches wide. It is for the 
new 26inch billet mill now being erected by the Cambria Iron Co. The 
engine which will drive this wheel is a compound condensing one of 3,000 
horse-power, and is being built by the Southwark Foundry & Machine Co., of 
Philadelphia, which concern also made the fly wheel. 

Few people who paint their roofs stop to consider as fully as they should 
the paint they use. The market is full of poor and cheap paints that have 
nothing to recommend them except a well-written circular of what they will 
do—not what they have done. Standing almost, if not entirely, alone in this 
respect is Dixon’s silica-graphite paint. It resists all changes of temperature 
and all chemical action, and water gathered from roofs will be perfectly pure. 
This paint has been in the market over 20 years, and experience has shown 
beyond question that one pound of it has from two to three times the covering 
power of any other paint. One gentleman wrote to the company: “It has 
been on my tin roof 13 years, andis apparently as good as ever.” Another 
one wrote: “I have several properties that have been painted from five to six 
years, with no evidence that they need repainting.” The Trenton City Bridge 
Co. used it on their iron bridge, 1,275 feet long, across the Delaware river, at 
Trenton, N. J, and from their experience with it, believe the bridge will not 
need repainting for ten years. All who are interested in roof, iron, fence or 
bridge painting, should write to the Jos. Dixon Crucible Co, Jersey City, 
N. J., for further information. 

The new plant of the Ball & Wood Co., at Elizabethport, promises to be a 
model in equipment and convenience for building the improved Ball autc- 
matic cut-off engines, with a stretch of 900 feet between the main tracks of the 
Central Railroad of N. J, and Trumbull street, with the Singer Park at one 
end and the railroad station at the other, it is an ideal manufacturing site. 
Two railroad sidings will serve, one the main machine shop into which it 
passes, and the other the foundry, which at present isin contemplation. From 
the City Hallin New York to the factory station is exactly ten miles, and a 
long-distance telephone will connect these points, placing purchasers of 





engines ininstant communication with the source of supply. In the main 
machine shop even a wide-awake engineer will be impressed with the mechan- 
ical progress made in the last decade. A glance will embrace an enormous 
room, light and airy, 70 feet high to the roof, and flanked with wide and sub- 
stantial galleries, sustained byiron columns. Overhead a Shaw electric crane 
will noiselessly raise a completed compound engine of 20 tons from the test- 
ing block, carry it the length of the shop, aud place it on a car in readiness 
for shipment. On either hand are new and massive tools, the latest product 
of shops both East and West, and throughout the entire establishment an air 
and order of system prevails, which, in itself, will guarantee substantial and 
excellent work. Itis the intention of the company to increase its plant by 
adding in length when it becomes necessary, and this can be done without 
interrupting the work in progress. A number of orders for the improved 
Ball engines are already entered, and in another month the factory will bea 
busy scene, well worth the inspection of engineers as well as purchasers of 
this well-known engine. 





The Manufacturing Census of 1890. 

Superintendent of the Census, Robert P. Porter, in a recent interview, 
said: “ The last decade has added about 3,c00,000 to our inhabitants, a popu- 
lation almost equivalent to that of Belgium, Holland and Portugal combined. 
This population has spread itself over 377,000 square miles of solitude, or more 
than three times the area of the United Kingdom of Great Britain and Ire- 
land.” ‘ 

He said that the gross value of our manufactured products during 1890 
would probably be $8,600,000,000, an increase of about $3,300,000,000. The 
capital invested will probably reach $4,600,000,000, and the increase during 
this decade exceeds the total capital invested in 1870. The wages paid will be 
close upon $1,500,000,000, an addition of $500,000,000, or $50,000,000 annually. 
The number of hands employed will be about 3,650,000, an addition to our 
army of wage earners of 900,000 during the decade. The mining products 
have almost doubled this decade, and the lumber interests have also iucreased 
enormously and the product for 1890 will not fall far short of $500,000,000, 
which exceeds by over 100 per cent. the total product returned by the tenth 
census. 





THE largest manufacturing company in England is that of Bolckow, 
Vaughan & Co. Their chief products for the last year amounted to 1,877,694 
tons of coal, 597,056 tons of coke, 1,877,694 tons of iron ore, 478,749 tons of pig 
iron and 194,077 tons of finished steel. The company employs a force of 13,075 
workmen, and their annual pay-roll shows the figures $4,500,000, 





From End to Ena, 
The entire length of the line, tickets will be sold at one fare for the round 
trip, July 2d, 3d and 4th, between any two stations on the Nickel Plate. 





Excursion to Ft. Wayne, Ind, 
Via Nickel Plate, June 23d to 26th. Kuights of St. John Annual Conventionj 
Returning until June 29th, 1891. Go via Nickel Plate. 





A Chance for All 
To travel at one fare for the round trip, will be given by the Nickel Plate, July 
2d, 3d and 4th, returning July 7th, 1891. . 





Convention of Knights of St, John 
At Ft. Wayne, Ind. G» via Nickel Plate at special reduced rates, June 23 to 


26. Returning until June 29th, inclusive. 


(Roofing and 
Packages Patented) 


EVERY ROLL COMPLETE. 
DEALERS 
Find This 


p ROOFING 


JUST WHAT 
Their Trade Requires. 


Does away with labor required by others ; makes Roofing profitable ; has no exposed 
Nails, Rivets or Cleats; is packedin Patent packages, which piotect it 


in shipping. It pleases all who use it. 
HAVANA, ILL. 


—MANUFACTURED BY— 
HEBERLING METAL ROOFING CO, - - 
HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 
last 4 to 5 times longer than any leed, min- 
eral or metallicj/{paint. A tin or iron roof 
well painted will not require repainting for 
10 to 15 years. 


JOS. DIXON CRUCIBLE CO., 


Jersey City, N. J. 
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PERFORATED METALS oF EVE gCRIET THE HARRINGTONS KING ER2R2zING @- 





284 Pearl St., cor. Beekman. NEW YORK. 











. Plate Iron Washers 


Even in Guage, 
smooth and well 
finished. 





Cut from new plate, rolled expressty for the pur- 
pose. S@ Write for prices, Address, 


MILTON MFG. CO., Milton, Pa. 





5 NON-CORROS equine 


LUM! ING Us METAL Rene ce 
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It is not a Dead, but a Live Elastic Packing, 


Patented Dec. 27, 1887. That will pack a Steam, Water, Oil, Air or 

. Ammonia Rod, also a Smooth, Fluted, Out- 
of-Round or Vibrating Rod, an Engine, 
Pump, Ice Machine, Air Compressor, Steam 
Hammer, Rotary Rod, or any rod that has 
to be packed, and keep it tight without 
pressure or friction, as it works automatic- 


all 

We will prove this by yourself. If you 
will send for enough to pack a rod, we will 
send it rage da A trial, and prove to you 
that the‘ nsible’’ Automat c Packing is 
the “‘ Best’’ made, therefore is ‘‘ Cheapest.”’ 


SOLE MAKERS: 


Sensible Automatic Packing Co., 63 So. Canal St., Chicago, Ill. 





BEFoRE UsiNeo. AFTER USING. 





af Be 8 Mas 


PY ROBERT AITCHISON 


DerroRaTeD METAL 0. 


~ CHICAGO, ILL.-::: 


Va SP 
P71 Ys » 


>PeRroRATED METALS. OF ALL aN 


’ OFFICE 510---265 to 269 DEARBORN : ST. 
WORKS AT SOUTH CHICAGO. 


FRANK & CO., Hifi iy. 





MANUFACTURERS oF 


_—. SAO DERS, Prana ORTISER 
BAND SAWS, IWUSCROLL SAWS, ff SAW TABLES, BENCHES. 


TIPPING TABLE, | 


LATHES, 
HORIZONTAL 
BORING 
MACHINES, 


Shaping Machines 

woopD WORKING MACHINERY. 

FROM 1-4 TO 15,000 LBS. WEICHT. 
. True to pattern, sound, solid, free from blow-holes and 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 

this steel now running prove vhis. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Steel Castings Co., 
CHESTER, PA. } 407 LIBRARY st. "PHIADELPHIA, PA; 


of unequaled strength. 
Stronger and more durable than iron forgings in any 
a USE poor printing when you 
om get the best at the same 
rices, of the CLEVELAND 
——. t PUBLISHING Co, 
Cleveland 








position, or for any service whatever. 





NE OF DUNN’S HOISTING MACHINES 
with over o feet ofchain. Good as new 
capacity, 600 ibe. 


Dunn, care Iron 
Review, Cleveland, O. 








MARINE ENGINES, 













CUTTING & 


MACHINE. 


Write for Description and Prices 








Strong, Well Built, Serviceable 


sEMENCINES 


ADAPTED TO HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 


B suitable BOILERS wredinccacivery 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. 





OSOLEVELAND 


AL V ANIA IN 
WORKS. 


H. H. HODELL & CO., 


Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 
CLEVELAND, OBIO. 


COM POUND Wood 








Working 


Machinery 
OF EVERY DESCRIPTION. 


_ ~<a 
ee 


No. 2 Clipper Planer, Matcher and Moulder. 





When in want of an Ar Planer and 
Matcher, Surfacer, Hand Planer, Shap- 
er, Moulder, Mortiser, Teroner, Band 
Saw, Scroll Saw, Gang Edger, Rip Saw, 
Cross Cut or Swing Saw, in fact any 
Wood-Working Machinery, write for 

our special prices and catalogue. 


INDIANA MACHINE WORKS, 


FORT WAYNE. 
IND. 








OSCE ES OR 
SOS Sar PETERS x 


MIGH PRESSURE, 
STEEPLE AND 
FORE AND AFT 


COMPOUNDS. esoh, ‘a Bee 


APPLICATION * 


—Send for Photo and Prices.— 


CLOUGH, WITT & 60., 


CLEVELAND. OHIO. 








ENA LEY Sins 


‘STAN-ALUMIN METAL(. Ga\toy-0 
®___PORTBLE, HAND OR BELT E> IC™ JE= 


THREADING 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 


WELLS MACHINE WORKS, FOSTORIA, 0. 
























—— 





Sip rere 











‘Tem Iron TRapp Revirw. 


13 











ane ) WW OCS Patent Slip Joint Eaves tFOUBN, 10 Hs 2 in. Long, velenout a Seam. 















pe ees 
= 2 : aa? Shant 4 


Pi se Sp 4 at 4 0S oe eS ag Fag = = = 
pa oy re as oe ee ee ee ee 


tin 55 Se 


i= = => 





= wae 





tog = =e? z cs 
=e = =. Be = Fee ee == =: 3 #2 as = 2 f= = 7) 


Se Steel and Wire 


pes 
ely, Hangers, Etc. 


656K LO CIN 


THE BELDING PATENT LOCK SLIP JOINT TROUGH, Manufactured by THE CANTON STEEL ROOFING CO., Canton, 9. 





IRON AND STEEL MARKETS. 


CLEVELAND (f. 0. cars, net cash) 
Bessemer, $17 3 30; No. 1 Sais, $16 80; No.2 
pouss, $15 80; No. 1 Gray Forge, red’ short, 
$14 80; No.2 Gray poe neutral, $14 30; No. 
r Ametican Scotch, % bo ; No. 2 American 
Scotch, $15 80. 


CurcaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.r. foundry, 16 25 
@17 00; Southern Coke No. 2 Foundry, $15 25 
@16 00; Southern Coke No.3 Foundry, $15 00 
@15 75; Southern Coke Nor, Softeners, $15 25 
@16 oo; Southern Coke No. 2, Softeners, $14 50 
Grs 25; Ohio Silveries No. 1, $17 75@18 75; 

hio Silveries No. 2, $1675@ 17 755. Ohio 
Strong Softeners No. 1, $18 00@1900 ; Ohio 
Strong Softeners No. 2, $17 25@18 25; Lake 
Superior Charcoal Nos. 1 to 6, $17 75@18 50; 
Tennessee Charcoal No. 1, $18 00@19 00; 
Tennessee Charcoal No. 2 $17 00@I8 00; 
Southern Standard Car Wheel, $21 00@23 00 ; 
Tennessee Standard Car Wheel, $00 0o@o0 oo. 


CINCINNATI (reported by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
; Hanging Rock Coke, 

1750; Jackson Co. 
f ob Ten- 
I 17 
Hanging Rock Charcoal, No.1 foundry, Aye 
@22 00. MILL Inons—Standard Southern Coke, 
grey forge Ry 75@13 25; Standard Southern 
Coke, motti $12 Fang 75; Cold Short South- 
ern Coke, gre 4 orge, $12 75@13 00; agen 
Ohio Neutral ke, grey forge, $15" 15 
Cark WHEEL AND MALLEABLE—Standard A a- 
bama Car Wheel, $19 50@20 50; Tennessee Car 
Wheel, $18 co@19 09; Lake Superior Car Wheel 
$19 50@20 So. 

BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong 
No.1 Foundry, $17 00o@00 00; Mahoning ond 
Shenango Val e strong, No. 2 Foundry, $16 oo 
@oo oo ; Ohio Softener No. 1, $17 00@o0 00 ; Ohio 
Softener No. 2, $16 00@00 00 ; Jackson Co., Sil- 
very No. 1, $18 '25@oo 00 ; Jackson Co. Silvery, 
No. 2, $17 25@o00 00 ; Lake Superior Charcoal, 
$18 50(@o00 00 ; Tennessee Charcoal, $18 50@oo 00; 
Southern Softener No. 1, $16 25@oo oo; South- 
ern Softener No. 2, $15 50@o0 00; Southern 
Strong No. 1 Foundry, $17 00o@oo 00; Southern 
Strong No. 2 Foundry, $16 25@oo 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 00. 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hot Biast FounpRy—Southern coke No. 1, 
$14 as@14 50; Southern coke No. 2, $13 75@14 00; 
Southern coke No. 3, $13 25@13 50 ; Mahoning 

ix $oo 0©0@o00 00 ; 
Southern charcoal, No. a $16 16 $0@17 oo; South- 
ern charcoal, No. 2, $16 . Missouri 
charcoal, No. 1, $17 EH, 50; Missouri char- 
17 00. FoRGE—Neutral coke, 
12 P13 oe d short, $12 50@1300; Mot- 
tle 12 25. *CAR WHEEL AND MALLR- 
ABLE—Southern (standard brands), $19 50@ 
2009; Southern (other brands), $17 50@18 oo; 
Lake Superior, $20 50@21 50. 


St. Louis (reported by Rogers, Brown & 
Meacham): Hor BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 50@15 75; Southern 
Coke No. 2, m4 75@15 00; Southern Coke No.3, 
$14 CO@I4 2: Southern Grey Forge, $13 50@ 
13 75; Sou nern Charcoal No. I, $17 75) ahd 
Southern Charcoal No. 2, $17 25 17 50+ — 
Charcoal No. 1, $15 50@16 00; Missouri 
No, 2, $15 00@I5 50; Ohio (oy 38 oe 
1950. CAR WHEEL AND MALLEABLE I[RONS— 
Lake Superior, $20 00@20 50; Southern, $19 00@ 
21 00. NNELLSVILLE Coxs—East St. Louis, 
$o 00; St. Louis, Jo oo. 


DErTRoOIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$18 c0o@18 50; Lake Superior (coke) Bessemer, 
$18 00@18 50; Katahdin (Maine charcoal), $oo oo 
@oo oo; Lake Superior Coke, Foun ry, all 
ore, $18 00@18 50 ; Lake Superior Coke, Found- 
try, all ore, $ooco@co00; Standard Ohio 
Black Band, $18 00@18s50; Southern _ I 
$16 25@16 50; Southern Gray Forge, 5 @ 
14 503 Jackson ps 7 {ohio} i Silvery, == 
18 50; Old Car Wh oco@oo oo. Connells- 
ville Coke, $o.00. 


LOUISVILLE ( rted by Geo. H. Hull & 
Co): Southern Coke No. 1 Foundry $14 5 
1500; Southern Coke No. 2 Foundry $13 75 
14 25; Southern Coke No. 3 Foundry $13 25) 


15 2 
No. 1 ete eo 


5; Grey Forge, $12 75@13 25; Southern 
Go e Silver Grey, $oo oo@oo 00 ; Southern Char- 
coal No. 1 Foundry, $16 00@17 oo; Car Wheel, 
$17 00@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $16 00@16 25; No. 2 Foundry, 
$15 00@I16 25 ; Grey Forge, $14 00@14 25; White 
and Mottled, $13 — $25 Warm Blast Char- 
coal, $18 00@20 00 old Blast Charcoal, $22 00 
@27 00 ; Bessemer, $15 75@16 oo. 





MERCHANT IRON AND STEEL. 















































Flat Bar 
1% to 4 by % to 1 inch 1 8 
4% to 6 by % to 1 inch «I gO 
is to 6 He by © tee icsnctitacsenenness .2 20 
1% & 1% to % inet +I 90 
&m% % to & inch evens OO 
H, Mand K by M4 to 94 inch +~ 
Round and Square, 
1 to 1% inch I 8 
8 £0 296 ICH....ccccccccceee 2 00 
2% to 3% inch 2 30 
3% to 4inch 2 80 
4% to 4% inch....... 3 30 
Oval. 
to 1% inch +B 20 
to % imch............ 2 40 
2 60 
* 3 00 








Half Oval and Half Round. 






































1% to g inch 2 
tor inch 2 p= 
te % inch “8 10 

4% 
Heavy Band. 
to 6 by % faad sé in 2 00 
tor $16 INCH. .....rccccecreerseeeees 2 IO 
to by and 5-16 EMESIS .cccccrccvcccceceecccecs 2 
te % by M and ¢-16 ineh ........ .... ....... 3 
Hoops. 

1% to 4, Nos. 1g to 15. 

1% to 2, Nos. 16 to 18 

1% to 2, No. 19 

1% to 2, No. 20. 

I ” 2, No. a1 

1% to 2, No. 22. 

15-16, 1 and 1%, Nos. 13 to 15 





15-16, 1 and 1%, Nos. 16 to 18. 
15-16, 1 and is NOB. 19 ANA 20.......c00ceeeeee 





15-16, r and 1%, No. a1 

15-16, 1 and 1%, No. 22. 

» Nos. 13 to 15 

, Nos. 16 to 1 

» Nos. 19 and 20 
°. ar 























hyo. 22 Nos. 13 to 15. 
13-16, Nos. 16 to 18 
13-16, Nos. 19 and 20. 
13-16, No. a1 
13-16, No. 22 

» Nos. 13 to 15 





Ge Ga Ge Ge Oa Ge Ge Ge Ge Ge bo bo Ge Ge bo be be be 
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II-16, Nos. 13 to 15 
II- -16, Nos. 16 tor 
11-16, Nos. 19 and 20 
11-16, No. a1 






























































, Nos. 16 to 5 
lp INOS. 19 AIBA BO. .cccccoccocececceces 
, No. 21 
, No. 22 
» No. 2g 
Light Band. 
1% to6 by % to 3-16 in 2 20 
1% to 6 by Nos. 11 and 12 2 3° 
1 to 1% by % to 3-16 in 2 40 
sees by Nos. 11 and 12 2 50 
13-16 by % to 3-16 in 2 
pom f 3-16 Dy NOS. 11 AN 12....cccesesceeeeeeeenss 2 
and 11-16 by % to 3-16 in 3 00 
| II a Oe rae 4 — BBeccoccccceccsserccorees$ 10 
and 9-16 by 3-16 in 3 3° 
and 6 by Ni .Irand 12 3 40 
by % to 3-16 in 3 
by Nos, 11 and 12 3 70 





Wagon Sox Iron. 



































in sed “ sd II and 12...... 3 I0 
inch, “ ais “1g and 14......8 30 
Sheet Lron: 
No. 10 to 14 2 65 
No. 15 to 17 275 
No. 18 to a1 299 
No. 22 to 24 3 15 
No. 25 to 3 3° 
No. 3 40 
No. 3 50 
Iron Boiler Plates. 

Tank, ¥ inch and heavier 2 60 
C No. 1, ” “ 85 
CHNo.1 a = exccesenseses rn | 
CH ee “ “ 3 85 
Extra Flan - 435 
Solid Fire vd 5 10 


SCRAP IRON AND OLD METAL. 

















Net Tons 

No. 1 R. R. wrought scrap........c0eecseese$19 00 
No. 1 wrought scrap. 17 00 
No. 1 M ecast scrap...... escceesccesesseres 12 OO 
Iron axles. 24 00 
Axle turming™’S..........ccccrseccceere soseosrseereees 13 50 
Wrought turning (free from cast).......... . 12 08 
Cast borings 8 oo 
Uncut wrought iron boilers...............0«. II 00 
Pp maeel .—i plates oe "7 oo 
00 

; oy Poy flues (Clean) 13 50 








Tank iron 














«- IZ 50 
Hoop _ band iron 10 00 
Sheet 9 50 
Wrought riilings II 00 
Malleable iron Io 00 





R ed by Messrs. BLacK & PoLLoce, Cin- 
nnati, O.: 














Railroad Wrought.........-ccecssssssees-seeeseseeeee $20 00 
No. 1 Country Wrought 17 00 
Stove Plate 75 
Machine Castings...........cccccsccscsersrecscesees IT 00 
Hoop and Sheet 8 oo 
Cast Borings 9 ee 
Wrougkt Turni 12 @8 








CLEVELAND ROLLINC 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Stee] Oi! 
Barrel Hoops, Wire of 1 Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 





THE CAMBRIDGE [RON & STEEL Co. 


MANUFAC >TURERS OF 


SHEET IRON ao SHEET STEEL 


FMBRIO Gs Oquared Root 
3. 
“FINED \® 


A 


c 


0 | a 
NFFICE 


~ Sheets a 





One laity 


aida 


~ 
— eK ee 


Sort ste 


WORKS CAMBRIDGE, OHIO- 





Magnetic Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 


and non- 
respondence solicited. 


ssemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. 


ALDRICH COURT, 45 BROADWAY, NEW YORE 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Ogiebay & Co., 
Commission Dealers in 


Krom = Ores, 
FROM ee GOGEBIC AND MENOM- 
DISTRICTS, 
CLEVELAND, OHIO. 








Steel Boiler Plates—1-4 in. and Heavier, 









































J. BH. OUTHWAITE. W. @. POLLOCE. 


J. H. OUTHWAITE & CO., 








Fey 4 a Exclusive attention given to 
Flange 3 45 LAKE SUPERIOR AND MENOMINEE RANGE 
Marine Flange 8 85 
TO WOK roccecssrocccssccccsseessoccosconssesocese 4 
Above includes piaies winches wide” * | Ire OCHS, 
9 4 od, _ wie eoeneevecce see cccccceescoones a extra Perry-Payne B’ld’e. vieveiand, O. 
100 to 104 in. wide %%ce ot 
onde =" cs THE CONDIT-FULLER C0 
American Cast Tool Steel. . T) 
ROUND, SQUARE AND OCTAGON. cts. Ds 
1 to2in. inclusive 09 e 
1to%¥in “ 09 a g d B I 
ox to $ and 2% to gin 10% I an ar ron, 
pio 1s xe and ai 10 
4 ¢ = and 4%..... inialee dined eons CLEVELAND, OHIO. 
to > 9°33 and 6% to7 in 12 
3-6 in 14 





Fiats. 


2 to 9-16 wide by 2 tO $6 thiCk........cccrerrrrrerrer® 
Bessemer and O. H. Steel. 


























Machinery base price, 2 75 

Tire. R 275 

Spring...... ” 3 25 

Sleigh Shoe VF 2 75 

Toe Calk 66 g 00 

Cutter Shoes, tapered and burr. a 3 00 

English Tool Steel. 

essop oe 16c 

ww hen ** Best’? 16c 

“ “ Choice ” 6c 
Burden Boiler Rivets. 

% H, 11-16 and & inches diameter...............4 00 

ridge \, %, 11-16 and % inch diami........... 4 00 





E. C. PO PE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 





Cleveland, “ Ohio. 
Sam’l. L. Matner, Fred. A. stosee, 
Prest. & Treas. c’y. 


Cleveland Iron Mining C0, 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 

Rooms 4 & 5 Mercantile Bank Building, 


CLEVELAND! O. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons dail y- 


Office, 6 Mercantile Bank Buliding, 
OLEVELAND, OHIU. 


Lake Shipping Point, Lorain 0 
J48S. PATTERSON, Sales Agent. 





ESTABLISHED 1854. 
PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leor 
ard streets. 


Cleveland, O.,U. §. A 


Hartman’s Patent Inside Sliding Window Blind 


is the most 
popular Btind 

America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 





4 
is 
e 
Fl 
— 


an automatic 
Burqlar- Proot 

» free of 
charge. This 
is an item of 
immense mag- 
nitude, and 


-Sooo00U 
——- Ea 


ted everywhere. gend for iilus- 
tra elereoaal tela Manufactured by 


GARTMAN & DURSTINE, **,72 2cane1* 


he ont 
blind Rt 
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‘Tem IRon TrRapp Review. 








MACHINERY SUPPLY MARKET. 












































Jack Screws, 
Tilinois Bolt Co. list 





























































































































































































































Anvils. Nuts and Washers. 
American....... han} $7 Sise of bolt inches Fs; §-16 
Wrights............ TZ | BQURTE.....cccceesscesres i 4 
Bellows. | ae a quntneonpcuped 1336 11% ne 
WAN iccccsscenve G0 | Se tate inane Pon 
Blacksmiths Bullock's... dis so&re In lots —- than ses Ds, e 
MOwlE#s’ ...... 000..ccccce000 soscceees oseoes 10 
sa tery mNPER N-OF  6r> i (OBIS | ety na, Oe mite EE ak 
Belting. ow 4 oo 8 70 &i 
Boston Belting Co’s standard...........0+ oe ye y sass Laaee sane. eo 
“ a w Elica sacinenaonenea than car lo 
Hoyt’s Short Lap dis 45 Ollers. 
Cleveland Rubber Co. extra standard.dis6o&10 | Zinc and Tin dis 60 
Shults Raw Hide Leather Belting, cingte, one Fn and —¥ oy ae = 5e 
secatialahiuitningiighcnsveddeaerienminiiliaceinnaiaies Malleable mmer’s), No. 1 o, 00; 
Shuits Raw Hide Leather Beiting, double, MO. $, $4-40 B AOS... .ceceeeecsseree, T9@r0&10 
t MA DIEC......cccccoscccccccccoseseores sees! is 40 tean 
under , Oak tanned..........cccccceseeers ‘ead 10 | seston Belti Packing, © 
Alexander Brothers’ pure oak tanned. ...dis 45 on = bine =~ 
Blowers and Exhausters. Sucsia Peaking = sg rt. 
B. F. Sturtevant’s dis 20 | Italian |”  ulimineuial owes D 
Boston Blower Co., dis 35 Htallan Packing 
Buffalo............ dis 35 | Morrison’s ‘“ 
Borax. Square Flax “ 
b NO ET. 
oeeeeeresreoeree | 12 Excelsior Rubber 
Ohalk. Picks. 
WHILE. ...ccccocccrevcccceccccesccscsscoonseeses oocoee to 6 Be. 
White Crayon................. 8 gross — 3 10 Railroads » 
ed b- 7 Des. 
WO rcccocscccccccesecescccecccccovccocceccocccsssccecs cacee Ais Pulleys. 
Ohucks. aren Puliere, Walker List 
man Ind dent dis 
_ a setenation  csdaesdnapidoeaianaal dis ~ Split Wood ‘Pulleys 
- Geared Scroll dis go Rivets. 
ps 2 ew Brass Workers............ - ‘ Iron, Thousand, list November 17, 
Wescott’s Scroll oy esecsesvecesesd dis 
dependent ..vnceewscsnecnesoee dis 40 iat ae ee ee 
_ Little Giant _— is 30 dis se@sok 
Horton’ s Universal... is 40 ae Ro 
In ST An enscinnentsnsiai dis 45 
Whiton’s Ind dent is 45 | Manilla, % inch and over...............000++ 3 Bris 
— Com! ir El asesscccecuctsvecsnecieeso cad dis = Sisal, ANA OVET ........ccccrescecesceeees B 
Almond Drill dis 20 oe ” 
Skinner's C gents | li parton’s aise 
Skinner’s Combination Lathe..........0++. 8 33 + Eh. BATON B....ccccccccccssccscccesscceces recess 
me Independent Lathe........0...... dis 40 New England Flint Ais 40 
“ Universal Lathe............e0 dis 40 Barton’s Garn s 
os ES SEE dis 15 Saws. 
eee dis 10@15 ton * band... er > 
eee eee SOOO e OEE SEEEES SERRE SOESOROSEE SOSSES “ 
Pratt & Whitney Ais 1 15 Hack Saw scroll Popes 
Stan Ais 10615 ee, PRE pcdtenithiotescor-ncentsser-sindad dis 20 
Brown & oS eng A Cutterzs........... dis 15 “ “ Star dis 20 
sereeceeeeeors 1s Saw Swa ews dis 39 
iecweaas, Atkins’ cular Sa dis 
cast Steel........ + D “Min, Muley and Drag Saws..dis 40&10 
See, WONT SUMIO cc ccsnncscscsessrsensoonsseenees Bb: . ae a ° 
Drill and Drill Sockets. t Saws.............. dis ft 
cwist drills dis so&10 ra RD cercsavconl pao mt 
Morse Taper and Straight shank a an > ere oa o ys - 
etna dis 10 e Tooth Cross-cu 25c 
aun a and Straight shank Larger aan oe Cross-cuts a — * 
L_ THQ! sossvevevererereerevenecenesssensseensseeneesees dis * sonesbenpees y 2 op ber pale 
ndard Twist Drills ERAS SS dis 55&5 | Excelsior Saw Toold............ccc00. sesee * per 
mmery. —— | Detroit Saw Works, Circular .....cc.cecse: - 5° 
No. 4 to No. 54 to Flour, C. F. Hay voncecnceocoenedd 48 
en 46 gr. 150. gr. ¥. FF. 
Kegs, # D........... 4c 5 c¢ 2%c 
=, SRE 4c sic - Wood Screws—New List 1890. 
== B.....000000 yee 5 3c Flat head iron dis 72% 
pt peer hr c sc Round | head SUA scisdassabtbdacietebaeaiivnil dis 074 
, rass 872 
10 mo ¢ 10 ¢ THe TNE ORE WEI ce ccc ccsrecieecsesesecsreoscosnssnd dis 65 
Emery Oloth and Paper. eee a _ , 6s 
Barder, Adamson & CoO.......cccccceceeees dis 50 Set cn. c. dia 70 
H. H. Barton dis 10 | Machine, flat head, iron dis 65 
, Emery Wheels. ~ <7 cone: head, IT ctecicdesestnisenstad dis 6e 
Detroit 8 55 mn — 
NOrtOn’S...rccccccsscccres seccccreseessssoescoooeeres dis Lag or coach...... dis re 
Geant Joe dis oo Coach, patent gimlet point........ eocesesscocees: 3 
ETE cocccoccccccccccccceseccccccccocsccceoeoccosccceees 
tend dis 10&33% Shoveis and Spades. 
Northampton es dis 55 amner list November 1, enlace —r- 20 
‘tal s §@70 ecccccceccocessccccesscceescsecocsoosoncscsoocccooed 8 5.25 
Vitrified............0+++ s 6e ussey & Binns, railroad..............cc00 
Vulcanite dis 10&10 Taps. 
Files. Cards, Hand and Nut to 2in...........dis 50 
serpenters’ pl A Mi sasennnens senda 50 
— . _-  j& .% aasisenl 8 50 
Pratt & Whitney bad * new list dis re 
Machine Screw Taps dis 55 
Pipe Taps to 2% in --dis 70 
Stay Bolt Taps... dis 25 
Stove Bolt Taps. dis 50 
Pulley Taps............ dis 40 
Twine se 62. 














eynolds Bros.’ Hand Cut.......c.ccecccsseeeees dis 50 
“Slaiey File Works, ee CUE. ccccccccccoced dis 50 
Hammers, 
P.8. W dis 40 
Atha new lit, Jan. 15, 1887. is 0 
Heavy hamwaers and sledges under 5 Ds. 1 


over 5 Ibs 14c, new list. 





we. 12, Flax Twine, %{ and DP Balls....a1c ae 
18 and = a 


a and oa 
>Fiy Hemp, te 1s (Spring Twine’ 1t BS 
Sesaelekahs oceuscheaseede 12@1a%c 


Py bad : | EE II me 
tion Wrapping, 5 Balls to D............... 15@1 











~ Palmer’ 8 ; Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 


LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.. PHILADELPHIA, PA. 





IRON FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


tivilege to make estimates selicited. 





























Vises. 
»'| oes di pan 
8. s 
Prentiss. dis 20 
Stephen’s dis 
Barrett’s. Be 
Miller’s Falls. dis 40 
Merrill’s. dis 1 
Howard dis 35 
Wire. 
New List, Jan. 18, 1884 
Brass and COPPECT............sscccccccsrersessenees dis 
Bright and annealed, sea 2S. dis 7081 
Nos. dis 7: ;: 
- ™ Nos. —_ 1o& § 
Seeeetes Pee. o to 18, market ccs ren 5 
vanized Nos.oto18 ‘“ WF eatononed 65&5 























Tinned market Nos. © to 18........00008 cesses dis 67% 
Cast steel dis se 
Tinned Broom Wire............cs0e« dis Ie 
Annealed Fence, Nos. 8 and 9Q.......00. secsesss 
Annealed Grape, NOS. 10 tO 14.......0000se00000 dis 75 
Stub’s Steel regular........... -$6.co@D dis 5 
Wrenches. 
Coe’s uine, dis se 
Girard Standard dis yo&1e 
cultural dis 75&10 
echanics’ dis 55&10,& 3 
Bemis & Call’s Combination .............csse« dis 35 
Donohue’s Engineers dis 208&1e 
Lamson & Sessions Engineers............0.+ dis 6e 
=e & Spencer’s Drop Forged. scoocnosed dis 25 
ee SR tr ae eee dis 25 
Ailigator as Opens SD 








Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


improved Band Friction 
Holsting Machinery, Geared 
er Direct Acting, fer reund er 
fat repe. 


Wire Rope Haulage 
Machinery, 
Sndless or Tail 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 


Automatic or Slide Valve Steam Enaines, Sheaves, 
Cages, Buckets. Etc. 


S8@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





KiWwE: «1S 


WIONE:Y =: 


SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 


OUR 


Time Stamps 


Mark the hour and 
minute, the day, 
month and year, by 
one impression. 


Useful, Economical, 
Ornamental. 





PRINTED MATTER ON APPLI- 
CATION. 





Record the hour and 
minute of the arrival and 
departure of employes 
by their own act, in their 
own handwriting. 


Indispensable for employ- 
ers and just to 
employes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY 


No. 71 Sudbury 8t,, 


Boston, Mass., U.8. A. 





THE THOS.D.WEST FOUNDRY. co. 


CLEVELAND. O. 


IRON, CASTINGS. 


DAILY MELTING CAPACITY: 75 TONS 


FTACtULITte.S FOR 


ECONOGMICAUV 3 NUIN 


SMOOTH CLEAN CASTINGS. 





DUPLICATE WORKA SPECIALT Y 





F. A. SACKMANN, 


126 Champlain, Cleveland, 0. 
STEEL ALP ABET S 


Nae = ae 





Steel Name Stamps (1-16, 3-32 
or inch letters, 1sc. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
ROOFING AND SIDING. 


Ln Manufactured by 


wi) W.J. BURTON & C0.'s 
aie = 


Galvanized Iron Cor- 
itis) 














nice Works, 
Detroit, Mich. 

i Send for illustrated 

#| catalogue and prices. 






er m a 
Ne 


Mention this paper. 








UNION 
ELECTROTYPE 


FOUNDRY 


ONE 212 















SECTION OF CONVEYOR. 


Detachable Roller and Chain Belting, 
MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 





Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f'g Co., 


183 East Ist Ave,, 


COLUMBUS, O. 
Chicago Office, 48 S, Canal St. 
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THE BRIGHTMAN STOKERis tuEBEST 


STEAM BOLLER FURNACE IN THE 
THE BRIGHTMAN STOKER C°: 


SEND FOR DESCRIPTIVE PAMPALET. 


”~ 


WORLD. 





HARDWARE MARKET. 



























































Augers and Bits. 
Common AUGETS ANA DItS.......c0cceceeeree »----- AIS 70 
Snell’s dis 60&5 
Cook’s Douglass Mfg. Co dis 55 
need gl augers and ae seeapoucnbed dis 25 
a oy Bits posse small, 
ar 

Hollow } we Ives’. s5Osses 
ee FE Stab Bonney’s Adjust. a a alte 

hecous 10 
Hollow Augers, Stearns’ Adjust. # 

Sos. 0 48 ng 20810 
G et bits, common.......... per gross oo 
Standard Bit Stock Drills.............. dis ae 
Ship Augers....... ercccecccsccooes dis 1sk10@15&10&5 

Axes. 
Makers’ and Special Brands— 
First bred doz $7 00 
ORES ......00cccccercccrcscccceeveecscosecccooscoeees doz $6 oo 
Full ‘polished RARER. ecccovesscoscooesccooes doz $8 oo 

Bolts. 
Cast iron barrel DOItS.........c.ccrccccsssssseereres dis 70 
Cast iron shutter bolts, ilicnecssadan erocnsssteed dis 70 
Cast iron chain bolts.......... eecccee cocccoced 10 
Ives’ patent door bolt.......0. ....+. coccreecevcccesl 8 60 
Wrought iron barrel bolts........ eocuhinnia er tt 7o 
Wrought iron square boltzs........... ecconcccooo MS FO 
Wrought shutter bolts........ 0 was boniagoeed dis 6o&10 

’ Sargent’s list 

Carriage, common, new TIME cccccccsenmecad dis 75&10 
Tire, common, new lis dis 65 
Carriage and tire, Philadel phia pat- 

tern dis 7 
BtOVE DOItA....ccccrrcceercccrrrvceceesereesseresceseres ses 60 
Plow bolts. dis 60&5 
Machine Gis 7581 
Buds dis 7581 

Buckets, Elevator. 
dis so&re 
Butts. 
Wrought Drase........ccccree sevccsssececceseesGis 75410 
Cast brass, loose joint..............000« sccccesen Gis 3856 
Cast Iron— 
Fast joint, narrow........ eocceee cooees dis I 
Fast joint, Droad............-.-seseesere is 50&1 
Loose joint....... a ~ 10 
Loose Sint. IRPrercoccocccccoceeccsece eseveeeere++-GiS 7O8LIO 
Loose oint, ap. with acorns dis 70&10 
Loose pin, acorns 
Loose pin, japanned acorng........ 
Loose pin, acorns, jap. plated tips. dis 7o&10 
Wrought s 
Wrought, fast joint, NALTOW. 0.00. 000ee0e0 dis 7o&r10 
Wrought, fast oint, broad........... essee is 7O& 10 
Wrought, loose joint, EER dis 7o&10 
Table Butts, back flaps, etc................ dis 7o&10 
Regular inside DlING.............scecssseeeeees 8 70&10 
Light inside WERMleccveceves eccreesooecccoeceed — 
8 10 

Light Goss pin dis 70810 





Oarbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 


Per roll of 
Eberts Bros., Detroit. 500 8q. feet 
BHO. T—-BIRCOTH corcccescccesscnccoce covevccceccccceconenses $1.25 
“A,” Stringed Roofing, Light............ccsers 1.50 
“%: » Stringed Roofing, Medium............... 1.75 
“<<. ‘» Stringed Roofing, Heavy............cces 2.00 
Stringed, PRR chcecces sve oxvcansvsnceccssssnes 1.00 
MILCELLANEOUS. 
Asphaltum, Trinidad Refined, $ ton.....$30.00 
Asphaltum, Fine Grade, $ D................. 08 
Coal Tar Felt, 2 |) Se -02 
Coal Tar Felt, 2 Ply, 8 roll 108 sq ft...... 1.42% 
Coal Tar Felt, 3 Ply, $8 roll 108 sq ft...... 1.85 
Roofing Pitch, We BB Lacoccecearscccccescceosenecese 09 
Ohains. 
Revised List. 
Trace, 6%-10-2. 8 pair 1.03 
Trace, 6%-10-3.. 4 apacueomanaedal 
Trace, 7-10-2. pair 





German Halter Chain, Poist, po 1 
German Coil, list of June, 1887 dis 





Chisels. 


Socket Framing and Firmier...............seves dis 75 
Socket Framing and Firmer, Buck Bros..dis go 
Socket Firmer and hmm L& 

















I. J. White tee 
Tanged Firmers. wile pOons 
Outilery. 

Table net 
Excelsior Pocket............ net 
Fibre Ware—Standard. 

Nos. 1 
Pails, water, 12 Qt.........sccccsseeeee $4 00 $4 50 $ 
Dairy, 14 qt....... 45° 500 
Fire 12 qt........ oo 
BUBAS cccsccveccncsocseccccccoossccccscees 2 to) 
MOTD wvcsccccenececesosesesoccsocesssesed: ceeese 





8lop 
Commode 


Bu oo 
Chamber So and : 
ars, slop, 5 and at 14 Qt..cccoree 8 00 


Basins, wash— 





Sere rene, BO BMccrenccscsnccaseree ooeercee eceee 
skets, waste paper, 1gin...... ...... 
Spittons, “ Daley.” 5 ressed 

5 IE ge 4 00 


No. 1 plain 


No. 5 decorated ; No. 
decorated : 





























Nailand Spike..... woceeesoree cocccocccces Gh be 
Double cut, low li a 
“Bee”? ....00 sssccsssesscsseoree TOSS $12, dis as@as&s 
Barn door, old 
Climax, (Anti- 
Scran eecceccecesccoces 
Kidder’s. 
Terry’s Patent 
ragon 
Richard’s dis 30@304& 10 
Horse Nails. 
-16 9 8 7 6 
ar be 24 25 26 2B... ..c00000 ecccceeceressGl® 40 
IQ 20 2I 2f......00008 eoovccseccoved dis 15 
dis 25&10 
Horse Shoes. 
“—— Ee BCRIE vcccmsitinetntonenscnvenests keg $4 ee 
R. I. Horshoe Co., Perkins’ Imp. hd “ 





Mule Shoes, at factory........... somes keg oe po 
Knobs. 

Guetta singe, Jepenntd.ennlG gross os dis 6o&1e 

rub dis 7o& 1085 


Hemacite door knobs, new list.. lis 4081 
Door mineral 





Door Por. —— eoveeeceses: wenccccoccsesed 7 
Door Por. nickle.........cccccsrsscesesseereeees$2 25 
Door Por. plated............ rn | 


Locks, Bolts, Etc. 
P. & F. Corbin, Locks and Bronze Goods. 























Door locks, knobs and latches...........dis 60&10 
Escutcheons and keys....... ecescseseccccese. Gis 60& 10 
Padlocks and padl dis 75 
Bell pulls, mineral —-7 n and jet dis 6o&10 
Bell putls, genuine bronze. 8 6o&10 
Lever bell pulls, uine bronse 8 6o&10 
Butts’, genuine bronze 8 6Go&10 
Butts’ bronze plat dis 6o&10 
Store door locks and latches.. ~ie 60&10 





























Shutter hinges, bronze plat 2 70 
Flush bolts, genuine oo dis 70 
Shutter knobs. genuine bronze. dis 
Shutter bars, genuine b s 
lifts, genuine bronze dis 60 
Sash pulls and plates, genuine bronse.....dis 60 
Push plates, genuine bronse. =< 
Drawer pull, genuine bronee.......... eceseee: 


Letter box plates, genuine bronsze.. - dis ‘soare 
Barn door locks 


Bishop’s Buckeye Sash Locks......% gross et 
Plumbes and Leve s. 



































Standard list.. dis yo&10 
Pocket levels. dis 7o&10 
Davis’ inclinometers dis 1o&10 
Pumps. 
Cistern, best maker...............000000 dis mm md 
Pitcher spout, best makers dis tiéiropioa: 10 
Pitcher spout,cheaper good............dis 7o@70&5 
Pokes, Animal, 
Bishop’sI. X.L doz $6 oo 
Bishop’s O KE dos $5 25 
Bishop’s PIoOnee’...........0cccreeesseeee oe dow $3 75 
Bishop’s AMETICAMN....cccccccccsceeeseeesees dos $2 75 
Rakes. 

Cast steel Ais ye 
Malleable dis ye@7oks 
Rasors. 

Waste is 20 

ostenkoin olme & yp ee apsaneeennt $1 dis 16 
ae. se net 

Rat Killers. 
Schuyler’s B gross $15 ce 


Seales. 










Turnb cOCaES.. Sent: rds po g0kre 
Scale ms, List ofjanuary 
12, 1882. dis so& 1o@sok& 1084 


Screw Drivers. 
Stanl 2 & LL. Co.’s Verniebes 








HHAndle........000. cecccccceserercccccessesccoooed dis 65&1¢ 
Stanley z. & L. Co.’s Black Handles.dis 6eo&10 
Sets interchangeables....... ccooeeee GOm $18 dis a5 

Squares. 
Steel and iron 
Nickel plated in rn tag —— 
D m’s try square and jeccead 45& 
Winterbottom’s try and miter...........dis gedzre 


Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all kings 














dis 774%&10 
Steel carpet tacks all kinds................ dis 75&10 
Swedes iron carpet tacks, all kinds iid 
Swedes iron tacks dis 75&10 
Swedes iron Upholsterers’ tacks........dis Wen 
Tinned Swedes iron tacks.............. 77%&I0 
Tinned Swedes iron Upaetoterses’ 
tacks... 77%&10 
American {ron cut tacks......0..+-. er Ht; ond 
tacks iporoenmsseszsznnons enees orem a s — 
Copper finishing and trunk nails...... s 1° 
Cigar box Md dis so&1e 
Finishing nails..........0..-:essersssseesrsees dis 6o&10 
Brssarion sai and miners’ tacks. ae oan 
mp and lace tacks............csssssesses dis 
: P, * tinned...........0.5++ dis 6o&10 
Seis and clout mails..........ccssrssers le 7316Re 
Tinned trunk&clout nalls.........-00-0-00+ 66&10 
Basket MAUS ..c.ccccccccccccccsccosccccvosese cocses dis 66&10 
Chaar madlg..cccccccccccsecccccsccccosoreess sooeseoed dis 66810 


Common aud patent DTAds...ccrvrv++++ ie Ere 


FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES : 
NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, gor Roe Building 
DETROIT, Hodges Building. 
SEND FOR OATALOGUE. 











RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 


ae E*ullier Bros... 
JEWELL LEATHER BELT, 


and REVERE RUBBER CO. 








148 SUPERIOR STREET, 


CLEVELAND. 


THe Ecan Co. 


Nos. 25! to 271 W. Front St., CINCINNATI, OHIO. 





Builders and Originators, Designers and Constructors. 


ee Machinery, 


For Every Purpose 
Meeting the requirements of 

; ee ae PLANING MILLS, 
4 SASH, DOOR and BLIND FACTORIES, 

PaTTERN SHOPS, 
General Wood-workers etc. 
With the latest and most advanced 
type of machines for .fast!and per- 

fect work. 





New “Standard” Molder, Four Sided. i eee 


4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted steel heads. 


IRON CLAD PAINT CO. tren ciad Paintco. 


Factery, 76477 CentraiWay. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


Send for Catalogue and information. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


AKRON CHEMICAL CO., 


Imperial Car and p AINTS. Black Asphaltum 


Bridge Paints. Paints. All grades, 
160 State Street, AKRON, O. 


Printed in the Highest Style of Art, by 
[ AT A L0 Gi lf ES The Cleveland Printing & Publishing Co., 
Cleveland, O, 


IRON CLAD 
PAINT 





@rade Mark Patented. 
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Classified List of Advertisers. 


The star (*) indicates th: that the adv. appears 
alternate weeks ; the dagger (¢) once a month; 
the double dagger (}) once in three weeks. 





PaGE 

Aluminum— 

*Stan Aluminum Co., Canton, O............... 12 
Automatic Sprinklers— 

*Neracher Sprinkler Co., Warren, O......... 10 
Belting— 

Fuller Bros., Cleveland..........0. sesscssrcsseseses 15 
Boits and Bolt Machinery— 

Upson Nut Co., Cleveland..............eseeeese. ++ 16 
Bollers and Boiler Attachments— 

Babcock & Wilcox Co., New York............ _ 20 

Wm. B. Pollock & Co., "Youngstown, o.;. 30 

E. H. Jones & Co., Cleveland.......cecese+s.. + 18 

Hazelton Tripod Boiler Co., Chicago......... 18 

N. Y. Central Iron Works, ‘Geneva, N. Y. 16 

Enter prise Boiler Co., Youngstown, ©... 20 
Blowers— 

W. H. LaFountaine, Cleveland, O.............. 18 
Bicycles— 


H. A. Loizer, Cleveland, O...........00¢. 

*A. W. Gump & Co., Dayton, O. 
Voal and Coke— 

ko & cape antral Coal Co., awl 





1R99G.n200.200 ccocceres soves EE | | 

Cranes and Derrieke— 

Wm. Tod & Co., Youngstown, O................. 18 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O............s00++ 14 
Carpet Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland, O............. 18 
Cordage Machinery— * 

Martin Schneble’s Sons, Dayton, O........... 16 
Civil Engineers and Architects— 

COP RIE RE Oi ciccsccececcersncssscvecssess 16 
Cupolas— 

Victor Colliau, Detroit, Mich..............000 16 


veiling Machines— 

Cniversal Radial Drill Co., Cincinnati, O.. 16 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 18 
Blevators— 


L. 8. Graves & Co., Rochester, N. ¥.......... 15 
Sxplosives— 
Hercules Powder Co., Cleveland................. 18 


Gilectrical Manufactures— 
tCleveland Electrical Mfg. Co., Cleveland — 
&mery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 20 
Chicago, Ill 
engravers and Klectrotypers— 
Eclipse Biectrotype & Engraving Co., 














Cleveland.........cccccocsroccosccrscoscoscocsoscocesseceee 17 
Union Electrotype Foundry, Cleveland.... 14 
tngines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. 12 
Wm Tod & Co., Youngstown, O................ 18 
& H. Presley, it ictcteccosscnsceamee 16 
. H. Jones & Co., ae Deanclisduiiieaas 18 
tt. Engine Co., Salem, O... ey 
*Clough, Witt & Co,, Cleveland... coccecs’ XB 
Skinner Engine Co., » ae 19 
Westinghouse Machine Co., ee ial 19 
Ball & Wood Co., Elizabeth, N ° Jose 19 
Southwark Foundry & Machine ‘Co., 
Philadelphia, Pa... . 19 
*The Leftel Water Wheel & Engine Co. II 
Martin Schneble’s Sons, Dayton, O.. o 16 
Sugines (Gas)— 
Schlelcaer, Scnumm & Co., Philadelphia, 
ns MOREE CUOND. BEN ccccaccceseccnstessqocenacsenens 18 
Van Dusen Gas Engine Co., Cincinnati, 
0 oe 17 
Engines (Oil) 
C. H. Presley, Cleveland, 0.......0.0. .ssss00 ae 6 
Engineers’ Specialties— 
Sensible Packing Co., Chicago, Il .......... 18 
Engineers and Contractors— 
KR. H. Jones & Co., Cleveland..............sc008 » 18 
r jectors— 
Tames Jenks, Detroit, Mich......... Sanniuieainie 16 


Files, Makers of— 


Reynolds Bros., Columbus, O 
4. & H. Gough, Cleveland................... ete 
Parkin & Bosworth Co., Cleveland............ 20 


forges— 

™h veland City Forge & Iron Co., Cleveland 20 
*oupdries— 

Thos. D. West. Foundry Co., Cleveland..... 14 





Canton Iron Foundry Co., Canton, O........ 14 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 15 
Galvanirers. 

*H, H. Hodell, Cleveland. ...........cses eeeemadial 12 


Gear Cutters— 
Pelenes, Cunningham & Co.,Philadelphia, 








eoceees scceves 14 
ao Excavators and Dredges— 

Jas. H. Lancaster, New York.................00 17 
Grey Iron Castings — 

The Ohio Pulley Co., Warren, O............... 20 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City.......... II 
Heating and Ventilating Apparatus— 

W.H. LaFountaine, Cleveland, O........ doce 18 
Hangers— 

W. H. LaFountaine, Cleveland, O............ 18 
Heaters and Purifiers— 

Stilwell & Bierce Manufacturing Co., 

Dayton, O.......cccceserseeee 20 
™., H, Jones & Co., Cleveland.......0.-..ccseeeeee 18 


*Warren Webster & Co., Philadelphia, Pa 20 
Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland 

5 af Norton & Co., Cleveland. 

. H. Outhwaite & Co., Cleveland 

Condit-Fuller Co., Cleveland, O.. 










Iron and Steel Roo 
oe Iron & Steel Roofin ~ Niles, O... 19 
Camb bridge Iron Roofing Co., Cambridge, 


Ps Iron noomae >: 





yw.“ cccessosecse BQ 


Eberts Bros., Detroit, ME nicincctindipines eoees 








Kanneberg Roofing Co., Canton, O.. » 
“The Long Steel andIron Roofing and 
bt my Co., Indinapolis......... eanéeeen — 
H. Eller & Co., Canton, ES —— 
vite Burton & Co., Detroit, Mich... ae 
Hoiton Iron Roofing Co , New Lisbon, O.. 19 
Canton Steel Roofing Co., Canton, O........ 13 


{| Heberling Metal Roofing’ Co., Havana ili. 11 
Injectors— 


Penberthy Injector Co., Detroit, Mich...... 20 
*Garfield Injector Co., Wadsworth, Givines ~- 


Lather— 
H.L Shepard, Cincinnati. O............ ececceece 16 
Parkin & Bosworth Co., Cleveland........... 20 

Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 14 

Mining Machinery— 

Webster, Camp & Lane Machine Co., 
Akron, 





Machine Shops— 
bt od Camp, & Lane Machine Co., 


seeeceeecees 





Machinists’ Tools and Peay 


Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin Machine Co., New York........ 
C. H. Presley, Cleveland, o.. 


Metal Ceilings— 
Fred F. Bischoff. Chicago, I11.................00 16 
Metal Wheels— 


tArcold Metal WheelCo , New London, 0. — 
Ore Separators— 


woe seocceccecccocecce 16 





H. E. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 

TRERMR: Ge Ooi, INOW VOTE. ccccccevssevececscceccenee _ 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland 18 

po a . eee SIS EER eee 17 
Paint— 

Iron Clad Paint Co., Cleveland, O........ eocsee 1S 

Akron Chemical Co., Akron. O........... ecccssee 15 

Jos. Dixon Crucible Co., Jersey City......... II 


Perforated Sheet Metal— 


Harrington & King rereeating Co., 
Chicago, = 12 
Aitchison Perforated Metal Co., ‘Chicago. 12 


Pulleys— 
Ohio Pulley & Machine Co., Warren, O.... 20 
Pipe Cutting & Threading Machines— 
*Wells Machine Works, Fostoria, O.......... 12 


Packing— 

Sensible Packing Co., Chicago, I11............ 12 
BRailroads— 

Time Tables, Etc............-...++. aes ceccccese-cocsecce IF 
Ratlway Supplies— 


Cleveland City Forge & Iron Co., Cleve- 
an 





Rock Breakers and Ore Crushers— 

Jas. H. Lancaster, New York.............. sameade 17 
Rubber Goods— 

Ne ROR, CN ai vcvccec cs concsasetnncrns 15 
Saws— 

Peter Gerlach & Co., Cleveland................. 13 
Shafting— 

*Brightman Machine Co,, Cleveland......... _ 
Steam Boiler Inspectors— 

Hartford Steam Boiler Inspection & In- 





surance Co., Hartford, Conn 16 
Stee! Stamps and Stencils— 
|. H. Fleharty & Co., Cleweland.................. 16 
F. A. Sackman, Cleveland, O..................... 14 
Jas. Murdock Jr., Cincinnati, O................. 16 


Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland....1 e4 
Cambridge Iron & Steel Co. ,Cambridge, 


Steel Castings— 


Chester Steel Casting Co., Philadelphia, 
eeeees seeecceecedbesecsosccoscses cosces 12 


me. sional, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— 
Cambridge Iron & Steel Co.,Cambridge, O 13 
Stokers— 





Brightman Stoker Co., Cleveland............. 15 
Steam and Hot Water Heaters— 

Hazelton Tripod Boiler Co., Chicago......... 18 
Twist Drills— 

Cleveland Twist Drill Co.. Cleveland......... 20 


Graham Twist Drill Co., Detroit, Mich..... 20 
Turnbuckles— 
Coveinnd City Forge & Iron Co., Cleve- 
20 


aseeee 





Time Registers— 


The Automatic Time Stamp and Register 
Seer FEE, ME ccsuscedksunobectoressaecstaccece 14 


Water Gas Furnaces— 
W. S. Hutchinson, Chicago, I11.................. 20 
Window Blinds— 


Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O........ ecccccccesoccscs _ 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 16 
Wood-Working Machinery— 


*Indiana Machine Work, *. Wayne, Ind 12 
Geo. Place, New York, N. V......ccccccsoscscseese 19 
Frank & Co., Buffalo, N. Y. 






The Egan Co., Cincinnati, O..........sssss0eee 15 
Well Sinking Machinery— 

American Well Works, Aurora, IIl.......... 16 
Washers— 

Milton Mfg. Co,, Milton, Pa...,..... Ricsaieaccmes 13 





VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 
287 Jefferson Ave., 
DETROIT - MICH. 


: 
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Shipman Automatic 
Steam Engine; _. 
osene 


naiee. Aa 


I, 2,4,6and 8 horse- 
power single; 8, 12, 
16 and 22 horse 

wer compound 
o engineer. & 
for catalogue. Mention /ron Trade Review. 
C. H. PRESLEY, manufacturers’ supplies, 
por — machinery, 24 80. Water St., Cleve- 
an a 





The Dunnning Boiler, 
OLDEST AND BEST FOR 
STEAM and HOT 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
and Boilers of all 
kinds and Machinery 
generally. Manufact- 

ured at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE ST, 
GENEVA, N. Y. 


SH ae NEW $60 


Foot Lathe 


Foot & Power Lathes, 
Drill 11 











Cap Lathes, $1.25 


Drills Calipers 
etc. Lathes 
ate, La on payment 
fend for catalogue « of Outfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 


ENGINES, 


From 2 to 8 horse-power, Vertical 
Portable Engines. 

Shafting and Hangers always in stock. 

Cordage Machinery of every descrip- 
tion made by 


MARTIN SCHNEBLE’S SONS, 


437 E. First 8t., DAYTON, Ov. 
Correspondence solicited. 








J. M. ALLEN, President. 
WM. B. FRANKLIN, V:ce-President. 
F. B. ALLEN, Second Vice-President. 
}. B. PIERCE, Secretary and Treasurer. 





A. S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, 0. 

Cc. A.BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, o. 

R. D. BRIGGS, Special Agt.,208 Superior St., 
Cleveland, oO. 

J. E. WOLCOTT special Agent, 208 Superior 
St., Cleveland, O 

L. C. BURWELL, "Special Agent, 81 4th Ave., 
Pittsburgh, Pa. s ‘ 





FOR 

ARTISTIC 
PRINTING 
WRITE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, O. 


Works and 





CLEYELAND BUSINESS DIRECTORY. 


PF. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
166 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structures a 











SPECIALTY. 
Bolt and Nut Works. 

TT\HE UPSON NUT CO qe eg of 

Nuts, Washers , Carriage, M ine, Plow 


and Elevator Bolts, Coach hag etc. 








Hardware and Iron. 
| OM tsctarers 0 ROLLING MILL CO., manu- 





a facturers of Steel and Iron Wire and Steel 








Machinists’ Supplies. 
| = & BOSWORTH, 9 and 11 So. Wate: 
8t., dealers in Manudssturere’ Supplies, 
Machinery and Tools. ci 
Steel Stamps and Stencils. 
ae ng J. H. &CO., Rubber Stamps 


Seals, Stencils Automatic Check Sendaes 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, oO. 


EBSTER,CAMP& LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


Bischoff Metal Ceilings, 


(PATENTED,) 
































It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap- 
eee 


4 Ww. Lake St, 
CHICAGO, - ILL. 


LIGHTNING WELL- SINKING 


NERY MANUFACTUR 
ph ral Jetting, ee _ 
amon ‘00! ines, Boile: 
Wind Mille, Poosne® Ene} clopedias 190 
engravings, Earth’s Strata, Determb 
nation quality water; mailed,25c, 
The American Weil W 















Genera] Office 
AURORA, 





JAS, MURDOCK, JR: 


Manufacturer of 
STEEL STAMPS, 
. NAME PLATES, 

.eETIMHESs 
& TOOL ROOM 


CrEeECcEs. 


"52 Longworth St, Cincinnati, 0. 


UNIVERSAL RADIAL 





= THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


a PRICES S451 20 & UPWARD 
UNIVERSAL RADIAL DRILL Co 


CINNAT 


JOHN ADT & SON, 


NEW HAVEN, CONN. 


Builders of Machinery 
for Hardware Man- 
ufacture,. 


Wire Straightening and 
Cutting Machines, 


BUTT MILLING MACHINERY, 
Butt Drilling Machinery, 
Biveting Machines, 















Elastic Rotary-Blow Riveting Machine. 


Foot Presses, 
Sprue Cutters, Htc. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send fer 
prices. 


* JAMES JENKS, 


OMetroit. Mich. 
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The “ Lancaster’ Rock Breaker and Ore Crasher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 








Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 


The “ Lancaster” Crushers are also made in “Sections” for easy trans- 


Te in mountainous regions. May be mounted on wheels, worked by 
and, horse gear and steam or other power, and also fitted with Rota 


Screens, Elevators and Conveyors. 


Correspondence and trial tests solicite 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
4 Comparison of our prices, capacities 


Hoisters at wor 
and merits with all 
Hoisters, etc., earnestly solicited. 


val Grapples, Rock Breakers, 


These Grap- 





Self-Penetrating Grapple, Excavator & Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER. (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. §. A. 








ia BSD 


For Threshing Machines, Hay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c., 
our newest and latest Engine a little 
wonder and a giant to work. 
Send for prices. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 




















Keep a Record of Your Insurance 


By ordering one of our Improved 


Rxpiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0. 





Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND— 
Steubenville, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy- 


hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4.G. Bar, 
Traffic Manager. 


Tas. M. Hatt, 
Gen’l Pass. Agent. 










five tet, BICYCLE 


Send tor prices to 
A W.GUMP&CU.,Dayton,0. 
New Bicycles at reduced 


prices, and 400 second-hand 
ones, Ditieult Repairing, 
Bicycles. Guns and Type 
- t Writers taken in exchange. 
Boys’ or Girls’ 24-in Safety, with rubber tires, $15.00. 
Boys’ 25-inch Safety, with rubber tires - - 17.090. 
Gents’ 30-inch Safety, balls to b’g’s and pedals, 55.00. 


TRAVELERS’ RECISTER. 


Standard Time. 
Erle Raliway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 
N. ¥. & Pitts. Express....... Is38am %825am 
Fast N. Y.:& Pitts. Express*io 55 a m Hb pm 
Mahoning Accommo oo qoam 








Pittsburg bee 
Youngstown Local............. 
Mahon’g div. & Pitts Local *1140am 
Mahoning Val. Accom........ 30pm 
ey Eexpress............ Iz0pm Iliopm 
New York Express............. GD PWR ccerroccccsces 

*Daily. {Daily, except Sunday. {Daily ex- 
cept Monday. 

Cleveland & Canten Rallread. 
(Standard Gauge.) 

Depart for— 


Zanesville and Coshocton—6:50 &. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., 5:45 p. m. 6:20 p. m. 
750 &. M., 11:10 &. M., 1:30 p. Mm., 3 
P. M1., 4:40 P. M., *5:45 P. M., 6:20 P. M. 10:35 


Newburgh—6:15 a. m., 6:50 &. Mm., II:10 a. m., I 
P. M1., 3:00 Pp. m1., 4:40 P. M., *5:45 P. m., 6:20 p. 
M., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 @. m.,6:30 p m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 &. M., 10:30 8. M., 2:35 p. m., 6:30 p.m. 

Bedford—6:00 a. m., *8:10 oy 10:30 &.m., I: 

M., 2:35 Pp. M., 4:15 Pp. m., 6: .M., 7:10 p.m. 

wowbatiie-tese a. m., hay hain as. 

10:308. M., 1.05 Pp. M., 2:35 P. M., 4:15 P. 
6:30 Pp. M., 7:10 p. m. 

Trains marked * run daily. 

Valley Raltway. 
For AKRON, CANTON AND MARIBTTA. 
Depot oot South Water Street. 


<' 
° 


Depart. Arrive. 
Valley Junction Mail......... 725am *4opm 
Marietta Express............... tirisam {235pm 
Balto. & Wash. oopm *io 25a m 


ress.... * 
Cleve. and Canton Tress ie pm f8isam 
*Daily. tDaily, except Sunday. 
J. T. JOHNSON, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 
PENNSYLVANIA LINES. 
Cleveland & Pittsburgh R. R. 


Depart. | Arrive. 


745am| ds25am 
Iispm dd deg 








For Pittsburgh, Balti- 
more, Washington, Phil- 


adelphia and New York.) dir 10pm 35pm 
745am| I250pm 

Wheeling and Bellaire. Iispm| 635pm 
SE SD WIR i sscveercsecoese 

Alliance Accom............. | 3 25pm] lo1cam 
Ravenna Accom............. 500pm] 825am 





d Daily. *Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 


MtVernon en4Pan Handle Route 


Cleveland & Pittsburgh R. R. 











For Cuyaho Falls, | Depart. | Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 
olis, St. Louis, and all 
ints in the South and 


‘ 800a mid 7 coam 
d8o00pm| s40pm 


uthwest. 

For Cuyaho Falls, 
Akron, Orrville, Mill- ‘ 
ersburg, Gambier, Mt. 
Vernon and Columbus. 

For Cuyaho Falls, 
Akron, Orrville, Chica- 8ocoam| 540pm 

4 and oF pointe in the 325pm| loioam 
est and Northwest. | 


IIs pm) iz250pm 











d Daily. Other trains except Quotes. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 








FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fert Wayne, Indianapolis, Terre Haute, 
Evansville and St. Leuls. 


13 oes sHorter serween 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
D2 wmILes sHoRTER AND QuickeR DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASE FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gen’l Supt. Gen’l Pass. & Tk. Agt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The oe favorite route I ween, [ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 
KE. HoLsroox, A. E. Clark, 
Gen’! Supt., G.P. & T. A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, yeveny. Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 























Shortest and Quickest Route to Rich- 
mond, Lynchburg, New port News, 
Old Point Comfort. 


J. Roprmson, Receiver, Juo, J. ARCHER, 
Columbus,O. Gen’l Pass. Agt. 





—THE-—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 
The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A.T. WIKOFPF, W. K. RIcHARDS, 
G.P.&T.A. 





THE FAVORITE 
—AaND— 
PICTURESQUE ROUTE 
=i 


New York, Boston 
4 and the East. 
The shortest and 
quickest Route to Pitts. 
burgh, Washington and 
mm more & the South: 
east. 


New Central Depot So. Water St. and Viaduct 









No. 62, Accommodation................e.005 + 6coam 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accomi................: *I1 25am 
No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommio.................. *420pm 
No A , a t yp pm 
No. 68, New York & Pitts. Ex............ *I10c0pm 
Arrive 
No. 61,N. ¥Y. & Pittsburgh Express... 515am 
No. 71, Youngstown Accom..............« 715am 
No. 65, New York & Pitts. Lim...........% 955 a ™ 


No. 67, Pittsburgh Accomt............ccs.. 
No. 73, Leavittsburgh Local... 
No. 63, New York & Pitts. Ex 
— e ern pv 
o. 69, Youngstown Express............. Iopm 
*Daily. tDaily, except Sunday. temp 
Baggage checked through toall points Kast. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superioi 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. Tucker, Gen. Mang., Cleveland, O. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P. & T. A., Cleveland. 








cLiPse* 


LECT ROTYPE 


Beek NCRAVING CO 
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CLEVELAND REFERENCES. 


J. W. Britton, Esq.. 

Woods, Jenks & Co., 

W.S. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 

Cleveland Saw Mill & Lumber Co. 





THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 
rapidly, than any other boiler in use. 





Cherry Valley Iron Works, Leetonia, 0., 

Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa.., 
Anglo-American Provision Co., Chicago, 

Wellsville Plate & Sheet Iron Co., Wellsville, 0., 

Falcon Iron & Nail Co., Niles, 0. 


address: THE HAZELTON TRIPOD BOILER 6O., 


GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 


809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 


Who also offer the Hazelton Purifier which we guarantee will remove 90 to 95 per cent. of the impurities from feed-water. 





WILLIAM TOD & CO.. YOUNGSTOWN, OHIO. 





The Porter Hamilton Engine. 
Single Compound and Condensing-100 horse-power and upwards. 


THE HAMILTON BLOWING EFGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


a@ SEND FOR ILLUSTRATED CATALOGUE. 


THE DEMING CO., 


SALEM, OHIO. 
Pumps, 


For HAND AND POWER.) 
Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WorKING HEaps for 

— - FACTORIES, MIL1.Ss and FURNACES. 
HENION & HUBBELL, 55 & 57 N.Clinton St., Chicago, General Western Agents 


Send for illustrated catalogue and price list. Mention this paper. 








“Sy Mato NG: B° iLER-VVoRKS: os 
gusses, ah, ss, 
ROLLING MiLL WORK. ” 


Siu 
pif ache eh oof {R 


WB. POLLOCK 3 & CO.YOUNGS TOWN, O. 


BoihERS._ 











=. EX. SONES & Co., 
ENCINEERS «> CONTRACTORS, 


223-225 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUIL 





TO ORDER, 


Es Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
= ventors’ models and specialties. nd for circulars and prices. 


St. Clair and Washineton Streets. 
TOLEDO, O 





Mention this paper. 





Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO., { Philadelphia. 


*? | Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


1, 2,4, 7,10, 15, 25 AND 50 HORSE-POWER. 





SIZES: 





WA7. EX. LaakE’"ountaine, 


) MANUFACTURER OF 


Y VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
7 special wd Bes 


1335 Lexington Ave.. = CLEVELAND, O. 





| 





OUR X.INE OF “TAPPINC MACHINES. 
TAPPING MACHINES 


MOs.0 m4 
VERTICAL 






THE GARVIN MACHINE osutaae. 


Mataufacturers of; and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. J NEW YORK. 








Stamp before # blast. | Fragments after a blast. 


a 6 staat and SIFESTEIPLOSITE 


BZ 
mown to the Arts. 


-= Se POWDER, FUSE, CAPS, 
=—  Kilectric Mining ‘Goods: 





ERO x: mS, 


AXD ALL TOOLS FOR STUMP BLASTING, 
\THE GREAT STUMP AKD ROCK SALE BY THE 
ANNIHI I ATOR. HERCULES POWDER COMPANY 
40 Prospect Street, Cleveland, re 


Je_W. WILLARD, Managereg 


A 
































ee od 
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THE BALL *« WOOD CoO., 


Owners of Ball Patents and Builders of 


Improved Automatic Cut-off Engines, 


Under the personal supervision of the inventor, F. H. Ball. 


Simple Engines, Electric Lighting Plants, 


Compound Engines, for Electric Railway Plants, 


Triple Expansion Engines, Manufacturing Engines, 


End all purposes requiring close regulation and economy. 


WORKS, ELIZABETH, N. J. OFFICE, 15 CORTLANDT ST., N. Y. 





- MWA CHIN ERY. = 


Iron and Wood 
Working Machinery 
of every description ; 
Corliss Engines and 
Boilers ; Shafting,Pul- 
leys and Hangers. 

Agent for Bement 
Miles & Co., Philadel- 
phia, and Eastern 
Agent for J. A. Fay 
& Co. 


GEO. PLACE, 


ESTABLISHED 1855 
120 BROADWAY,N.Y. 























THE DIFFERENCE! 


The power ofany Engine is regulated, lst. By the Steam Pressure. 2d. By 
the Cylinder Area. 3d. By the Speed! 


Owing to the SINGLE-ACTING principle of Westinghouse Engines, the 
standard speed of small ones is 500 and of large ones 250 revolutions per min- 
ute; while the speed of other Engines is limited to about 200 in small and 70 
to 100 revolutions in large ones where durability is duly considered ! 


The ordinary Steam Engine requires constant attention, largely from two 
causes: lst. Because its design (not admitting of self-lubrication) must have all 
parts lubricated by hand many times daily; 2d. Because the DOUBLE-ACTING 
principle MUST loosen the parts. This is only a question of time. If the 
Engine be well built, more time; if carelessly built, less time; the result, how- 
ever, is inevitable. It is a question of principle and not of workmanship. 
Imagine the shock produced by reversing the full power at every stroke. Just 
think how this shock is aggravated when the Engine is speeded up! The blow 
is equal to that of a steam hammer, and MUST loosen the parts. 


The low initial speed of the ordinary Engine necessitates *‘ speeding-up,”’ as 
it is called, in driving all machinery that runs even at ordinary speeds. This 
**speeding-up”’ process involves an outlay for shafting, hangers, pulleys, belt- 
ing, etc., often equal to the cost of the Engine itself! It costs at least $5.00 per 
year to lubricate each additional bearing. It costs the fuel necessary to drive 
all this useless, expensive and non-productive machinery, bought and run for 
the sole purpose of obtaining requisite speeds. 


WESTINGHOUSE ENGINES have been designed by intelligent and ex- 
perinced Steam Engineers, expressly to meet and correct these manifest evils! 
6000 in use! 


Tllustrated printed matter furnished on application. 

















NGHOUSE MACHINE COMPANY. © 


SBURGH. PENNA.U.S.°oF A. 








OVER 45QO0O IN 1N USE. 


MANUFACTURERS OF 


Neha. STATIONARY & PORTABLE 


oir 


SEND FOR CATALOGUE. 









SOUTHWARK FOUNDRY & MACHINE CO., Philadelphia, Pa, 








































SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Blowing Engines. Reversing Engines. 
Centrifugal Pumps, Accumulators, 


Hydraulic Cranes. 
Boilers Tanks, etc. 








GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


Iron and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters, Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, O. 
a@Send for Circular and Price List No. A 


CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 


THE KANNEBERC ROOFINC CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Builaing Paper, Dry and Ready Mixed Paints, Etc 
Write for Catalogues, Price Lists and Samples. 


OLTON JRON ROOFING 
ROOFING CEILING &c 


B SIDING, | SEY FIP e. 


AGENTS WANTED EVERYWHERE 


CORRUGATED 
Q3dWI¥9 























CAMBRIDCE ROOFINCCO., Coniritgs, 0.& Chatanooga, Tenn. 


Manufacturers of 
Plain, Rolled, Crimped 
etfs Corrugated and Beada- 
oofing, Siding and Ceil 
a STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 












—MANUFACTURERS OF— 


Steel Foorines: 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint KAVE TROOGHS, etc. 


WRITE US FOR PRICES. 
Agents Wanted. Address OFFICE NO. 223, CANTON, 0 








All my Iron 


SYKES’ 


IMPROVED 
in 







annealed, well 
ainted on 
20th sides 
with the Best 
of Paint and 
Pure Linseed 
Oil. 










Classes of 
buildings. 
Easy put on. 
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STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





Removes all Impurities. Entirely Prevents Seale in Steam Boilers. 


CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON. OHIO. 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


:25 to 1,000 H. P. 


These engines are the combined result ot 
long experience with automatic cut-off reg- 
ulation, and most careful revision of all de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
F. or high rotativespeeds. Highest attainable 
ean Hconomy in Steam Consumption and Supe- 
= rior regulation guaranteed. Self-contained 
Automatic Cut-off Engines 12 to 200 H. P. for 

= driving Dynamo Machines a Specialty. Illus- 
oll rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y, 

W. N. ROBINSON, 164 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY:BOILERS, 
A Perfect Smoke Burner. 
6 Washineton-:st., Chicago. 












performance, free by mail. Address 














W. S. HUTOHINSON. 





“ao CLEVELAND TWIST DRILL CO., | ""hit™” | gyeecepegamers 





wm x caruovoe Gor, Lake & Kirtland Sts, Cleveland, 0, vam rx onoorn 


s SN ON EARTH. 
a ths Z Sp rcenrs Wanted 


ace PULLEY & MACHINE CO. 
YVARREN.OHIO 











‘rhe Hart or Detroit 
Emery Corundum Wheels and Machinery. 


write to J. WENDELL COLE, M. B., 
District Manager, Box 152, Chicago, [ll., or Box 84, Columbus, O. 
e@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 












PEN BERN Tay 


<> AUTOMATIC INJECTOR. 


Guaranteed 99 per cent. Efficiency 
AS A BOILER FEEDER. 


42,000 in actual use. 
Sent on 30 days’ trial. 


PENBERTHY INJECTOR GOMPANY,, 


Manufacturers, 


DETROIT, -~ MICH. 
/H C.H. PRESLEY, Agent, Cleveland, O. 


FOR THE GRAY PLANERS. These are heavy, power- 
ful, handy and rigid machines with quick return for 
both table and cross-head. We have the Gould & 


Eberhard Shapers with quick return stroke. These 
shapers are of very strong design and are built to stand up under rough and 
heavy work. These tools are kept in stock and we invite inspection at 


THE PARKIN & BOSWORTH CO., °1'5 Waterst; 8.76 viaduct st. 


AS 








PRESSED wRevent IRON OPEN TURN BUCKLES. 





The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
tacture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.,. CLEVELAND, Ouio. 





REYNOLDS BROS., | INDUSTRY FILE WORKS, | 


- MANUFACTURERS OF 
A. & H. Gough, Props., 


Hand Gut Files | msssscter 


AND RASPS. Files Rasps, 


We solicit the commercia} 
trade only. Equal to the Bost English 
e. 


133 & 186 N. Water St. OLD FILES RE-OUT. 
COLUMBUS, OHIO. | All Kinds of Job Grinding, 
Old Files Recut and O#FIck & WorxKs, 


Warranted Superior to 

any Machine TCut and 48 COLUMBUS ST,, 
Lead Tempered in the | CLEVELAND ,0O 
market. Send for price C.GOUGH Manager. 
list. Mention this paper. 














Awarded the CRAND PRIZE at the Paris Exhibition. 


SEND FOR THIS BODK 


A 
a \ 
SEUASGON, SCOTLAND. 


MANUF ACTORIES IN UNITED STATES, SCOTLAND, as CERMANY Ta 








CRAHAM TWIST DRILL CO,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 








WEBSTER’S “VACUUM” EXHAUST STEAM ECONOMIZER, 
Feed-Water Heater and Purifier 


Is the most perfect device known for HEATING and PURIFYING the FEED-WATER for steam 
boilers, preventing scale, and for HEATING BUILDINGS of any description, WITHOUT BACK 
PRESSURE on engines, ‘returning CONDENSATION to the BOILER IN THE ONE APPARA- 
TUS. Readily cleaned without stopping machinery. All parts accessible. 

FURNISHED ON TRIAL FOR ACCEPTANCE, 

Before you decide upon the adoption of any Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for heating purposes, (after receiving full information of 
every device in the market) we would be pleascd to call upon you personally (at our expense) 
and explain, with convincing proofs, the superiority of Webster's ‘‘ Vacuum” Exhaust Steam 

over all pr , coil, tubular or open heaters. Send for New Catalogue. 


WARREN WEBSTER & CO.; Prop’rs; 491 N. Third St.; Phila, 
74 Cortlandt St., New York. 159 La Salle St. Chicago, Ill. 


Enterprise Boiler Company, Y°uNsstow™: 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHERT IRON AND PLATE WORK 


Of all Descriptions. 














WH EBERTS=—— ~ ESTABLISH a a r871- 2 SMIEBERIS—p 


de. [lou pus pedi a 
ONIGNVILS Gussaud 


‘NAVAS 


Jobbers of all kinds of 
Roofing Materials. 
“ONIJOON NOU! 
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